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  Abstract  
 
 Background 
Polypoidal masses in the nose and nasal sinuses are very common lesions 
encountered in clinical practice. They include a variety of pathological lesions, 
developmental anomalies, inflammatory, and neoplastic lesions. 
Objectives: 
1. To study the histopathological patterns of nasal masses in Sudanese patients. 
2. To determine the distribution of these lesions among different age groups in 
Sudan. 
3-To study the gender predeliction of these lesions among Sudanese patients. 
Methodology: 
This is a descriptive retrospective study carried out  at the histopathology 
department in the National Health Laboratory in Khartoum and Soba University 
Hospital during the period  from January 2008 to December2011.The patient’s 
data were collected from the patients request forms with detailed personal history. 
Nasal biopsies were fixed in formalin; representative pieces of tissues were 
selected by a pathologist, processed by an automatic processor and then embedded 
in paraffin wax in form of blocks. Sections were cut by rotary microtome. Slides 
were prepared and stained by routine haemotoxyline-eosin stain, and re-examined 
by an experienced histopathologists to confirm the diagnosis. The data was 
analyzed using Statistical Package for Social Sciences Software. 
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Results: 
 The study included 192 patients, their age ranged from 5 to 79 years. The most 
common affected age group was between 20-40years (42%).The mean age was 
41.6 years, with 84 males (43.8%) and 108female (56.2%). Seventy two were non 
neoplastic lesions (72.9%) and twenty seven were neoplastic (27.1%). The most 
common non neoplastic lesion was inflammatory sinonasal polyp in 117 patients 
(83.6%) it predominantly affected females 74 (63.2%) .With type III being the 
most common subtype ( n=51 ) (43.6%) .The benign tumors were 29 cases 
(15.1%) with hemangioma being the most common (n= 14) (48.3%).  Malignant 
lesions in this study were 23 cases (12%), Squamous cell carcinoma was 
predominant (34%).  
 
Conclusion:  
The pattern of distribution of nasal masses in Sudanese patients share many 
pathological features with other developing countries .These include  higher 
female to male ratio,and the non-neoplastic conditions outnumbered the neoplastic 
one; The non-neoplastic conditions tend to affect younger patients while the 
malignant tumors are uncommon before the sixth decade .Sinonasal  polyp is the 
most common diagnosis and squamous cell carcinoma is the commonest among 
malignant tumors while hemangioma is the commonest among the benign ones. 
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1. Introduction and literature review 
The nose is the most prominent part of the face with substantial 
aesthetic and functional significance. The word "nose" comes from the 
Latin "nasus" which means "nose”, it is defined in the dictionary as the 
part of the human face or the forward part of the head of other 
vertebrates that contains the nostrils and organs of smell and forms the 
beginning of the respiratory tract. 
It is one of the few organs of body invested with an aura of emotional 
and cultural importance. Anatomical location of the nose and 
it'spassage have been regarded as the direct avenue to the brain, man's 
source of intelligence and spirituality.  
Polypoidalmasses in the nose and nasal sinuses are very common 
lesions encountered in clinical practice. Large number of diseases 
affecting these structures is due, in major part, to many of the 
specialized tissues, each with its own aberrations that exist in the 
region.  
 The nose is exposed to a variety of infections, chemically 
irritating,antigenically stimulating, mechanically traumatic and 
undoubtedly many other influences. Consequences of these 
multifaceted deleterious exposures include the formation of tumor -
like and truly neoplastic conditions.                                                                   
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The presenting features, symptomatology and advanced imaging 
technique help to reach a presumptive diagnosis but histopathological 
examination remains the mainstay of final definitive diagnosis. 
 It is important to recognize the range of non-neoplastic lesions and to 
differentiate them from neoplastic lesions because of different 
treatment modality and emotional burden on the patient. It is essential 
that all the polypoidal masses removed from the nose and nasal sinuses 
should be fully examined hitopathologically. Examination of such 
removed masses show a wide spectrum of lesions. 
Literature from various parts of the world point out that, there are 
differences in the frequency of particular histological types. 
The aim of this study is to analyze the histopathologic patterns of 
polypoidal masses in the nasal cavity among Sudanese patients who 
were diagnosed at NHL and SUH in the period fromJanuary 2008 
toDecember 2011, with view to determine the epidemiological and 
histopathological features of these lesions. 
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1.1. Normal anatomy and histology 
The nasal cavities are separated in the midline by the nasal septum. 
Each cavity is wide caudally, and narrows cranially. The roof of the 
nasal cavity is formed by the thin (0.5 mm) cribriform plate. The floor 
is the hard palate, formed by the palatine processes of the maxillae and 
the horizontal portions of the palatine bones. The lateral nasal wall 
contains the maxillary and ethmoid ostia, plus three or four turbinates. 
These turbinatesare delicate scroll-like projections of bone and 
vascular soft tissue that become smaller as they ascend in the nasal 
cavity. They attach to the lateral nasal wall anteriorly, and have a free 
edge posteriorly. The turbinatesare covered with a thick mucous 
membrane and contain a dense, thick-walled venous plexus. The upper 
margins of the nasal fossa are bound laterallyby the superior nasal 
turbinate and adjacent lateral nasal wall, and medially by the nasal 
septum. This region is the olfactory recess and it has a yellowish 
epithelium, the olfactory mucosa (OM). This mucosa contains bipolar 
olfactory nerve fibers that cross through the cribriform plate. The 
terminal axons of the olfactory nerves extend to the free surface of the 
epithelium, where they expand into knob-like protrusions bearing cilia 
(olfactory cilia). The nasal cavity and paranasal sinuses are lined by 
Schneiderian mucosa, consisting of pseudostratified columnar ciliated 
epithelium with interspersed goblet cells. The lamina propria within 
the paranasal sinuses, especially the maxillary antrum, is loose and 
well vascularized, with seromucinous glands, and can easily become 
polypoid as a result of edema. The goblet cell component of the 
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mucosal surface and seromucinousglands is variable.  The major 
portion of the nasal septum is formed by the perpendicular plate of the 
ethmoid bone posteriorly and the septal cartilage anteriorly. The vomer 
completes the posteroinferior portion of the septum. The septum is 
lined by relatively thin, ciliated respiratory mucosa, which may 
regularly undergo squamous metaplasia. The underlying thin lamina 
propria, although containing seromucinous glands, is tethered to the 
septal cartilage, restricting reactive polyp formation. (1) 
 
1.2. Embryology 
Development of head and neck along with face, nose and paranasal 
sinuses takes place simultaneously in a short window span.  At the end 
of the 4th week of development branchial arches, branchial pouches 
and primitive gut make their appearance.  This is when the embryo 
gets its first identifiable head and face with an orifice in its middle 
known as the stomodeum.The stomodeum (primitive mouth) is 
surrounded by mandibular and maxillary prominences bilaterally. 
These prominences are derivatives of the first arch.  This arch will give 
rise to all vascular and neural supply of this area.  The stomodeum is 
limited superiorly by the presence of frontonasal eminence and 
inferiorly by the mandibular arc.The frontonasal process inferiorly 
differentiates into two projections known as nasal placodes.  These 
nasal placodes will be ultimately invaded by growing ectoderm and 
mesenchyme.  These structures later fuse to become the nasal cavity 
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and primitive choana, separated from the stomodeum by the oronasal 
membrane.The primitive choana forms the point of development of 
posterior pharyngeal wall and the various paranasal sinuses.   
 The oronasal membrane is fully formed by the end of 5th week of 
development. It gives rise to the floor of the nose (palate develops 
from this membrane).The continuing growth of embryo brings both the 
nasal placodes and the maxillary processes together in midline to form 
the maxilla and the beginning of the external nose. The frontonasal 
prominence gives rise to inferior mesodermic projection which goes on 
to form the nasal septum dividing the nose into two cavities.   
At about 25-28 weeks of gestation, three medially directed projections 
arise from the lateral wall of the nose.  This serves as the beginning of 
the development of paranasal sinuses. Between these projections small 
lateral diverticula invaginate into the primitive choana to eventually 
form the meati of the nose. (2) 
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2. Pathology of the nose 
2.1. Non neoplastic nasal diseases 
The non-neoplastic diseases of the nasal cavity represent a diverse 
group of disorders. These conditions range from inflammatory 
disorders of infectious, granulomatous, or autoimmune etiology to 
obstructive, developmental, and idiopathic disorders. A thorough 
history and physical examination is required to recognize and 
differentiate this group of conditions 
2.1.1. Infectious and Inflammatory conditions 
This involves the following entities   
2.1.1.1 Infectious rhinosinusitis 
2.1.1.2 Fungal disease 
2.1.1.3 Rhinosporidiosis 
2.1.1.4 Scleroma (rhinoscleroma) 
2.1.1.5  Tuberculosis 
2.1.1.6 Leprosy 
2.1.1.7 Leshmaniasis 
 
2.1.1.1 Infectious rhinosinusitis 
Inflammation of the sinonasal tract may be limited to the nasal cavity 
(rhinitis) or to the paranasal sinuses (sinusitis) or, as in most cases,it 
involves both sites (rhinosinusitis).  
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There are many causes of rhinosinusitis that are not always apparent, 
either clinically or on histological evaluation. 
The ‘‘common cold’’ is the most frequent infectious malady of the 
upper respiratory tract.The most commonly implicated viruses are 
rhinoviruses, parainfluenza and influenza viruses, adenoviruses, and 
respiratory syncytial virus. The typical cold remains primarily a viral 
rhinitis with little significant sinusitis. (3) 
Acute bacterial rhinosinusitis most commonly develops as a 
complication of a viral infection of the upper respiratory tract. 
Approximately 0.5% to 2.0% of cases of viral rhinosinusitis develop 
into bacterial infections. If a mucopurulent discharge develops, then a 
secondary bacterial superinfection has most likely occurred as a result 
of swollen nasal mucosa obstructing a sinus ostium. Decreasing sinus 
aeration causes decreasing oxygen tension within the sinus, and an 
alteration of the normal bacterial flora, ending in an acute bacterial 
sinusitis. Clinically, bacterial sinusitis is usually associated with the 
pain localized over the affected sinus. The most common pathogens 
are Streptococcus pneumoniae (pneumococcus), Haemophilus 
influenzae, and a-hemolytic streptococci. (4) 
2.1.1.2   Fungal Disease 
Aspergillosis of the sinonasal tract may be noninvasive or invasive. 
Noninvasive types of aspergillus sinusitis include allergic fungal 
sinusitis (AFS) and sinus mycetoma (socalled fungus balls). 
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I. AFS 
Represents a hypersensitivity reaction to fungal antigens and occurs in 
patients who are atopic or immunologically “hypercompetent.” 
AFSaffects both sexes and occurs in all ages but is most common in 
children and young adults. AFS is found primarily in the maxillary and 
ethmoidal sinuses. Up to one third of patients with AFS are asthmatic, 
all have nasal polyps, many exhibit symptoms of chronic sinusitis and 
present with signs of nasal airway obstruction. (5) 
A variety of fungal agents have been implicated in AFS, including 
Aspergillus species and the Dematiaceae family. (6)  
AFS is characterized histologically by the presence of so-called 
allergic mucin composed of amorphous eosinophilic material with an 
associated eosinophilic cell infiltrate that may include Charcot-Leyden 
crystals. Fungal stains may reveal the presence of fungal hyphae, but 
they may be absent. Fungal cultures may or may not be positive. (7, 8)  
 
II. Fungus ball or aspergilloma  
Occurs in immunologically competent patients with chronic sinus 
disease associated with poor drainage. In this setting, the fungus can 
proliferate and form a dense ball of hyphae that causes nasal 
obstruction. Evidence of bone destruction and ocular symptoms may 
be present. (6) 
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III. Invasive fungal sinusitis  
Usually affects immunocompromised or immunosuppressed patients. 
In contrast to AFS and aspergilloma, tissue invasion and destruction of 
the involved sinuses are seen. A diagnosis of invasive fungal sinusitis 
requires surgical intervention and antifungal chemotherapy. (8) 
 
2.1.1.3   Rhinosporidiosis 
Rhinosporidiosis is a chronic infectious disease, characterized by the 
formation of polypoid masses and caused by the fungus 
Rhinosporidium seeberi. (8) 
Rhinosporidiosis is endemic in India, Sri Lanka, and Brazil.  R. seeberi 
is thought to be a zoonotic organism and is seen in cattle and horses. 
Transmission occurs by water or dust from which the endospore 
penetrates the nasal cavity mucosa and matures into sporangium within 
the submucosal compartment; after maturation, the sporangia burst, 
releasing endospores into surrounding tissue. It affects all ages but is 
most common in the third and fourth decades.The patient presents with 
nasal obstruction, epistaxis, and rhinorrhea. Characterized 
histologically by the presence of mucosal and submucosalcysts 
(sporangia). Sporangia contain innumerable endospores. A chronic 
inflammatory response consisting of lymphocytes, plasma cells, and 
eosinophils is seen. Rupture of the cysts causes microabscess 
formation with neutrophilic infiltration. A granulomatous reaction is 
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usually not present but may occur after cyst rupture. The overlying 
epithelium may be hyperplastic or demonstrate squamous metaplasia. 
(8, 9, 10) 
 
2.1.1.4 Scleroma(rhinoscleroma) 
Rhinoscleroma is a chronic granulomatous infection; it is caused 
byKlebsiella rhinoscleromatis, a gram-negative bacterium. 
Rhinoscleroma tends to occur primarily during the first 3 decades of 
life. It is a disease of lower socioeconomic classes. Endemic areas are 
in Egypt, parts of Central and South America, north and central Africa, 
and Eastern Europe. The infection starts in the nasal septum and 
spreads posteriorly to the nasopharynx. (11) 
Three clinical phases are recognized. The first or rhinitis phase is 
characterized by mucopurulent nasal discharge. The second or florid 
phase is marked by mucosal thickening that may result in nasal 
obstruction. The diagnosis is usually made during this phase. The third 
or fibrotic phase represents resolution of disease. On histologic 
examination, the characteristic lesion consists of a submucosal 
granulomatous infiltrate composed of macrophages with clear to 
foamy cytoplasm (Mikulicz cells) intimately associated with an 
admixture of lymphocytes and plasma cells. The macrophages harbor 
the bacteria, which are best seen by silver stain. The overlying 
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epithelium may demonstrate pseudoepitheliomatous hyperplasia, 
rarely, ulceration is present. (11) 
 
2.1.1.5 Tuberculosis 
Tuberculosis of the nasal mucosa is an uncommon manifestation of 
hematogenous spread. The septum and inferior turbinate are 
preferentially involved by either an ulcerated or polypoid lesion. 
Septal perforation can occur. On microscopic examination there is 
ceseatig giant cell granuloma, the granulomas are usually poorly 
formed. Sometimes, epithelioid histiocytes intermixed with 
lymphocytes and plasma cells are the only inflammatory response. It is 
uncommon to identify organisms in tissue sections, and the diagnosis 
usually must be established by culture. (12) 
 
2.1.1.6 Leprosy 
Lepromatous leprosy is the most frequent form of this type of  disease 
involving the nasal cavity.It is characterized by nodular masses of 
foamy macrophages (lepra cells) in which large number of acid fast 
bacilli (Mycobacterium leprae) are demonstrable by the Ziehl Neelsen 
stain. Tuberculoid leprosy is characterized by noncaseating granuloma 
and acid fast bacilli are seldom found in this type. (13) 
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2.1.1.7 Leishmaniasis 
Leishmaniasis of the nasal region when seen in the Mediterranean 
regions is mostly in the form of oriental sore, caused by Leishmania 
Tropica. 
In central and south America it is seen in the form of mucocutaneous 
leishmaniasis caused by Leishmani braziliensis . 
The parasite is seen in the cytoplasm of histiocytes or extracellularly.It 
has a nucleus and a rod shape kinetoplast. There is a chronic 
inflammatory reaction and granuloma formation. They are 
circumscribed and self-involutive in the case of the oriental sore, and 
markedly destructive in mucocutaneous leishmaniasis. (14) 
 
2.1.2 Noninfectious granulomatous lesions 
This includes the following entities; 
2.1.2.1    Sarcoidosis,  
2.1.2.2    Myospherulosis 
2.1.2.3    Granuloma of foreign body type 
2.1.2.4 Crohns disease 
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2.1.2.1 Sarcoidosis 
It is a chronic multisystem granulomatous disorder that has 
predilection for pulmonary and upper respiratory tract mucosa. 
Approximately 5% of patients with sarcoidosis have upper airway 
disease, and the nose is rarely the first site of involvement. 
 The nasal septum and inferior turbinate are the preferred sites. The 
non caseating granulomas are composed of epithelioid histiocytes and 
multinucleated giant cells and surrounded by a rim of 
lymphocytes.(15) 
2.1.2.2      Myospherulosis 
Myospherulosis is an iatrogenically induced pseudomycotic lesion. 
Typically, myospherulosis occurs in patients whohave had prior nasal 
or sinus surgery in which there was postoperative packing of the area 
with a petrolatum-based ointment. Myospherulosis is thought to result 
from the interaction of red blood cells and this ointment. The histology 
of myospherulosis includes the presenceof pseudocysts within fibrotic 
tissue, with an associatedchronic inflammatory infiltrate composed of 
lymphocytes,histiocytes, giant cells, and plasma cells. 
Pseudocystscontain round, saclike structures called parent bodies. 
Theseparent bodies in turn contain numerous spherules. All stains for 
microorganisms are negative. (16) 
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2.1.2.3   Granuloma of foreign body type  
Steroid injections of the nasal mucosa can produce granulomas with 
palisades of histiocytes surrounding an amorphous area. The 
amorphous zone probably is the residual injected substance (17, 18) 
2.1.2.4 Crohns disease 
Nasal granulomas have been reported in a patient with Crohn 
disease.(18) 
2.1.3 Midfacial necrotizing lesion (lethal midline grauloma) 
Rapid destruction of the nose and face (midline) was firstly described 
by McBride in 1897. Macroscopically the lesions usually looked like 
necrotic granuloma and the patients showed aggressive and lethal 
course, therefore the term “lethal midline granuloma” was used for this 
condition. Necrotizing lesions of the nose and upper airways is a 
clinical syndrome rather than a specific entity.It is a destructive lesion 
of the nasal cavity, nasopharynx, palate, or paranasal sinuses.  
It includes several unrelated pathological conditions: 
Wegener’s granulomatosis, cocaineabuse, malignant lymphoma, 
usually large cell type,Polymorphic reticulosis and spreading fungal 
infections. 
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2.1.3.1 Wegener’s granulomatosis 
Wegener’s granulomatosis (WG) is a non-neoplastic, idiopathic, 
aseptic necrotizing disease characterized by the clinical triad of upper 
respiratory tract, lower respiratory tract, and kidney involvement. In 
60% to 95% of cases, there is involvement of the upper aerodigestive 
tract. (19) 
 The majority of WG patients do not exhibit all the elements of this 
classic triad. More often, WG of the upper respiratory tract is localized 
to the sinonasal tract without systemic involvement. 
Sinonasal involvement may represent the initial manifestation of 
systemic disease or may progress from localized to systemic 
involvement .The cause of WG remains unknown. The ELK 
classification of WG is as follows: 
E Ear, nose, and throat involvement 
L Lung involvement 
K Kidney involvement 
Patients with E or EL disease have the limited form of WG, whereas 
those with ELK disease have systemic WG.  
WG localized to the upper aerodigestive tract tends to affect men more 
than women (except for laryngeal WG, which is predominantly a 
disease of women). WG occurs over a wide age range, with the 
average age of occurrence in the fourth to fifth decades of life. 
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WG of the sinonasal tract and nasopharynx may present with sinusitis 
with or without a purulent rhinorrhea, obstruction, septal perforation. 
 The characteristic histologic features of WG include the triad of 
vasculitis, granulomatous inflammation, and tissue necrosis. However, 
the presence of all three features in the same biopsy specimen is 
unusual. True vasculitis includes inflammatory infiltration through the 
vessel wall and does not include inflammatory cells around a vascular 
space. It usually involves small- to medium-sized vascular spaces.   
The granulomatous inflammation in WG is not a true, well-formed 
granulomatous process. Rather, it includes scattered multinucleated 
giant cells found singly or in clusters. The inflammatory cell infiltrate 
in WG is mixed and includes mature lymphocytes, histiocytes, and 
plasma cells. (19) 
In general, WG is a disease of exclusion. The histologic differential 
diagnosis includes infectious diseases and neoplasms. Special stains 
for microorganisms and cultures should be part of the basic evaluation; 
results of these studies are negative in WG. (19, 20, 21). 
2.1.3.2Cocaine abuse 
Drug abuse, particularly the snorting of cocaine, which is a potent 
vasoconstrictor, may lead to nasal septal destruction as well as 
involvement of the palate and pharynx. 
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2.1.4 Hetertropic lesions 
2.1.4.1 Heterotopic Central Nervous System Tissue (Nasal Glioma) 
Heterotopic central nervous system tissue (HCNST) represents non-
neoplastic displacement of neuroglial tissue in extracranial sites. 
Although these lesions have been referred to as gliomas, this is a 
misnomer because they are not true neoplasms. 
HCNST generally presents at birth or within the first few years of life, 
although any age group can be affected. Subcutaneous lesions appear 
as a blue or red mass along the bridge of the nose. Intranasal lesions 
present with nasal obstruction. Mixed extranasal and intranasal 
HCNST occurs by means of communication through a defect in the 
nasal bone.  
On histologic examination, HCNST includes astrocytes and neuroglial 
fibers associated with a fibrous, vascularized connective tissue. 
Reactive astrocytes, including multinucleated or gemistocytic 
astrocytes, may be present. Neurons are sparse to absent. Rarely, other 
central nervous system tissues, including ependymal cells, choroid 
plexus,and cells with retinal differentiation, are present. 
 Immunohistochemical reactivity is identified with glial fibrillary 
acidic protein and S-100 protein. (22, 23, 24) 
Nasal glioma is an unfortunate term given to heterotopic central 
nervous system tissue. Nasal glioma (glial heterotopias) are variants of 
encephalocele and not true neoplasms. According to Wischneiwski et 
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al(112) glioma most commonly presents in newborn infants and 
children. Rahbor et al. (113) studied nine cases of nasal glioma with 
the mean age of presentation as 9 months. 
2.1.5Hamartomatous Lesions 
This involves the following entities; 
2.1.5.1 Respiratory epithelial adenomatoid hamartoma. 
2.1.5.2 Lymphangiomatous hamartomatous polyp of the 
palatine tonsil. 
2.1.5.3 Nasal chondromesenchymal hamartoma. 
 
2.1.5.1 Respiratory epithelial adenomatoid hamartoma  
Is an uncommon benign, non-neoplastic overgrowth of indigenous 
glands of the nasal cavity, arising from the surface epithelium and 
devoid of ectodermal, neuroectodermal, and mesodermal elements. 
Histologically, these lesions are characterized by a prominent 
glandular component composed of widely spaced, small- to medium-
sized glands separated by stromal tissue. The glands are round to oval, 
composed of multilayered mucin-secreting (goblet) cells. Glandular 
dilation, caused by distention with mucus, can be seen. Although 
originally described as a hamartomatous condition REAH is now 
thought to be neoplastic and possibly related to low grade sinonasal 
adenocarcinoma .(25,26) 
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2.1.5.2 Lymphangiomatous hamartomatous polyp of the 
palatine tonsil. 
This benign polypoid lesion may be unilateral or bilateral and includes 
a submucosal angiomatous component usually associated with a 
fibrous stromal background and a benign lymphoid proliferation, 
which may include germinal centers. The admixture of these tissues 
varies; some examples are more fibrous, whereas others have more 
prominent lymphoid tissue. The overlying epithelium is usually 
uninvolved. (25) 
2.1.5.3 Nasal chondromesenchymal hamartoma 
Is a benign and probably non neoplastic process which presents as an 
intra or para nasal polypoid mass in infants and occasionally in older 
children and adults. 
It is composed microscopically of mature cartilage, myxoid stroma,and 
aneurysmal bone cyst like formation.  
 
2.1.6Rosai Dorfman disease (Extranodal Sinus Histiocytosis with 
Massive Lymphadenopathy). 
Sinus histiocytosis with massive lymphadenopathy (SHML) is an 
idiopathic, node-based histiocytic proliferative disorder that usually 
resolves spontaneously.  SHML may occur as part of a generalized 
process involving lymph nodes or may involve extranodal sites 
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independently of the lymph node status. The head and neck region 
represents one of the more common extranodal areas affected by 
SHML, particularly the sinonasal tract. The cause of SHML remains 
obscure. An infectious cause has been suggested. Patients with 
sinonasal tract involvement may present with a polypoid, exophytic 
mass producing nasal obstruction and simulating a neoplasm. The 
histopathologic features include the presence of lymphoid aggregates 
in the submucosa alternating with pale areas composed of histiocytes, 
lymphocytes, and plasma cells. The characteristic histiocytes or SHML 
cells have round to oval, vesicular to hyperchromatic nuclei, with an 
abundant amphophilic to eosinophilic, granular to foamy to clear 
cytoplasm. SHML cells demonstrate emperipolesis. The phagocytosed 
cells are usually lymphocytes, but plasma cells, erythrocytes, and 
neutrophils can also be engulfed within the histiocytic cell cytoplasm. . 
The immunohistochemical features of the SHML cells include diffuse 
S-100 protein reactivity and a 1-antichymotrypsin, lysozyme 
immunoreactivity.CD1a, a dendritic cell marker, is not present in 
SHML cells.(26,27,28,29) 
2.1.7 Eosinophilic angiocentric fibrosis 
Eosinophilic angiocentric fibrosis (EAF) is a rare fibroinflammatory 
lesion of the sinonasal tract that occurs mainly in young to middle-
aged female patients. Only two previous cases affecting male patients 
have been reported, and its etiopathogenesis remains unknown. 
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Histologically, thick collagen bundles were seen, characteristically 
whorling around vessels in a fibrotic stroma. Inflammatory cells, rich 
in eosinophils, were scattered throughout the lesion. No granulomas, 
necrosis, or vessel destruction were present. (30)  
 
2.1.8 Polyps 
Nasal polyps are non-neoplastic inflammatory swellings of the nasal 
mucosa that affect 1% to 4% of the general population. 
Most arise from the anterior ethmoid, middle meatus and only rarely 
on the nasal septum.Similar polyps can occur in the paranasal sinuses. 
Nasal polyp is a multifactorial disease, with infectious, noninfectious 
inflammation, anatomic, and genetic abnormalities. Most theories 
consider polyps to be the ultimate manifestation of chronic 
inflammation; therefore, conditions leading to chronic inflammation in 
the nasal cavity can cause nasal polyps. Several conditions are 
associated with nasal polyps, e.g. allergic and nonallergic rhinitis, 
allergic fungal sinusitis, aspirin intolerance, asthma, Churg-Strauss 
syndrome and Cystic fibrosis. 
They typically occur in individuals older than 20 years and are more 
common in males by a ratio of 1.5:1 to 2:1. Occurrence in children is 
uncommon and, when found, should always raise the possibility of CF 
or an infectious etiology. The polyps may be single or multiple, 
unilateral or bilateral. 
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Sinonasal polyps are soft, fleshy, polypoid lesions with a myxoid or 
mucoid appearance. Polyps vary in size and can reach several 
centimeters in diameter. 
Hellquist analyzed in detail the histological differences between the 
polyps found in his study. As a result, his paper became the main 
reference in the literature on the morphological classification of nasal 
polyposis.(117) 
Davidsson and Hellquist(117) in1993analyzed 95 patients and 
classified polyps histologically into four categories: Edematous, 
eosinophilic or  allergic polyps( type I) 86.3%, fibro inflammatory 
polyps(type II) 7.3% , Polyps with seromucinous gland 
hyperplasia(typeIII) 5.3% , Polyps with stromal atypia(typeIV) 1.1%. 
There are four histological types according to Hellquist's criteria 
Type I 
Edematous, eosinophilic (so-called "allergic") nasal polyp .The most 
common type which constitutes 85-90% of nasal polyps. The 
edematous polyp is morphologically characterized by edema, goblet 
cell hyperplasia of the epithelium, thickening of the basement 
membrane, and of numerous leukocytes, predominantly eosinophils. 
Type II  
Fibroinflammatory polyp characterized by chronic inflammation and 
metaplastic changes of the overlying epithelium. 
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Type III  
Presents with pronounced hyperplasia of seromucinous glands, but 
otherwise shows many similarities with the edematous type of polyp. 
Type IV 
Very rare and is a polyp with atypical stroma. This latter type calls for 
awareness and careful histological examination to avoid misdiagnosis 
of a neoplasm. (31, 32, 33, 34) 
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2.2. Tumors of the nasal cavity 
Although the nasal cavity occupies a relatively small anatomical space, 
it is a site of origin of some of the more complex, histologically 
diverse group of tumors in the entire human body. These include 
neoplasms derived from mucosal epithelium, seromucinous glands, 
soft tissues, bone, cartilage, neural/neuroectodermal tissue, and 
haematolymphoid cells. Many of the tumors are similar to those found 
elsewhere in the body but a few, such as the olfactory neuroblastoma, 
are unique to this site. 
2.2.1 The epithelial tumors 
2.2.1.1. The benign epithelial tumors 
2.2.1.1.1 Sinonasal papillomas(Schneiderian papillomas) 
This includes three morphologically distinct benign papillomas; 
inverted, oncocytic (cylindrical), and fungiform (exophytic, septal). As 
a group,schneiderian papillomas represent less than 5% of all sinonasal 
tract tumors.  
lnverted papilloma 
More common in males, and are found in the 40-70 year age group. 
They are uncommon in children. A viral origin of inverted papillomas 
has long been suspected; HPV genomes, however, have been 
demonstrated in inverted papillomas by in situ hybridization or the 
polymerase chain reaction (PCR), particularly HPV 6 and 11, 
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sometimes HPV 16 and 18. Epstein-Barr virus (EBV) DNA has been 
identified in 65% of inverted papillomas by (PCR), raising the 
possibility that this virus might be involved in its pathogenesis.  
There is no known association of inverted papilloma with allergy, 
inflammation, smoking, noxious environmental agents or occupation. 
The characteristic site for inverted papilloma is the lateral nasal wall 
near to the middle turbinate. The majority presents as a unilateral mass 
but rare cases of bilateral inverted papillomas have been described. 
Nasal obstruction is the most common presenting symptom. Other 
manifestations include nasal drainage, epistaxis, anosmia andheadache. 
Histologically inverted papillomas are composed of hyperplastic 
ribbons of basement membrane-enclosed epithelium that grow 
endophytically into the underlying stroma. The epithelium is 
multilayered, usually 5-30 cells thick and formed of squamous or 
ciliated columnar cells admixed with mucocytes. Mitoses are not 
numerous and, if present at all, are seen primarily in the basal and 
parabasal epithelium.  Ten to 20% of inverted papillomas may show 
focal surface keratinisation, and 5-10% varying degrees of dysplasia. 
The stroma ranges from dense and fibrous to loose and myxoid, with 
or without inflammatory component.The inflammatory cells, 
especially neutrophils often transmigrate through the epithelium.  
Inverted papilloma and carcinoma Inverted papillomas are 
occasionallycomplicated by carcinomas, especially squamous cell 
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carcinoma and, to a muchlesser extent, verrucous, mucoepidermoid, 
spindle and clear cell carcinomas,as well as adenocarcinomas. The 
incidence of malignant change has ranged from 2-27% .Preliminary 
data suggest that alterations in TP53 can be used to predict which 
lesions are at risk for malignant change. (35,36,37,38,39) 
Oncocytic papilloma 
Oncocytic papilloma is equally distributed between the sexes, and the 
majority of the patients are aged over 50 years.  In contrast toexophytic 
and inverted papillomas, HPV has not been identified in oncocytic 
papillomas.  
Almost always occurs unilaterally on the lateral nasal wall ,presents as 
a fleshy, pink polypoid growth associated with nasal obstruction and 
intermittent epistaxis. 
Histologically the oncocytic papilloma exhibits both exophytic and 
endophytic patterns of growth. The epithelium is multilayered, 2- 8 
cells thick, and is composed of tall columnar cells with swollen, finely 
granular cytoplasm reminiscent of oncocytes. 
 The nuclei are either small dark or uniform or slightly vesicular with 
barely discernible nucleoli. The epithelium characteristically contains 
numerous small cysts filled with mucin or neutrophils 
(microabscesses).The stroma varies from edematous to fibrous, and 
may contain modest numbers of lymphocytes, plasma cells, and 
neutrophils, but few eosinophils. 
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Oncocytic papilloma and carcinoma 
Four to 17% of all oncocytic papillomasharbour a carcinoma. Most of 
these are squamous, but mucoepidermoid, small cell and sinonasal 
undifferentiated carcinomashave also been described.(40,41,42) 
Exophytic papilloma 
Exophytic papillomas are 2-10 times more common in men, and the 
age of presentation is between 20 and 50 years of age. 
There is increasing evidence to suggest that exophytic papillomas may 
be etiologically related to HPV, especially types 6 and 11, rarely types 
16 and 57b.  
Exophytic papillomas arise on the lower anterior nasal septum ,the 
patient presents with epistaxis, unilateral nasal obstruction,  or a 
protruding  mass .Microscopically, they are composed of papillary 
fronds with fibrovascular cores covered by epithelium, 5-20 cells 
thick, that vary from squamous to transitional (intermediate) to ciliated 
pseudostratified columnar (respiratory). Scattered mucocytes are 
common. The stroma contains few inflammatory cells.Malignant 
change in exophytic papilloma is exceptional.(43,44,45,46,47,48) 
 
 
2.2.1.1.2Squamous Papilloma 
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Squamous papilloma is the most common benign neoplasm of the 
upper aerodigestive tract mucosa and is commonly seen in the oral 
cavity and larynx. Less often, squamous papilloma occurs in the nasal 
vestibule.  Squamous papillomas are exophytic, warty, or cauliflower-
like tumors ranging in size from a few millimeters to 3 cm in greatest 
dimension. On histologic examination, this tumor is composed of a 
benign squamous epithelial proliferation arranged in multiple finger-
like projections with prominent fibrovascular cores. The squamous 
epithelium is free of any dysplastic change. In general, this tumor lacks 
surface keratin, but in any tumor there may be hyperkeratosis as well 
as parakeratosis. The presence of surface keratin carries no additional 
risk for the development of carcinoma.  Malignant transformation does 
not occur. 
2.2.1.1.3 Salivary gland-type adenomas 
I. Pleomorphic adenoma 
Most patients are between 20 and 60years of age. Signs and symptoms 
include unilateral nasalobstruction, epistaxis and a discerniblemass.  
Mostcases arise from the submucosa of thebony or cartilaginous nasal 
septum, butsome arise in the lateral nasal wall. 
Microscopically, they are unencapsulated,and tend to be cellular with 
predominanceof modified myoepithelial cellsoften of plasmacytoid 
hyaline type; stromalelements are sparse. Exceptionally,focal skeletal 
muscle differentiation can occur.(49,50) 
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II. Oncocytoma 
Oncocytomas of the sinonasal tract arerare.They arise from the minor 
salivary glands. The common site for occurrence is the nasal 
septum.The tumor is composed of uniform, plump cells with granular 
eosinophilic cytoplasm and ecentrally placed nucleus. The cells are 
arranged in sheets and glandular pattern with scanty stroma. Clear cell 
variety is also reported.(50) 
2.2.1.2. Malignant epithelial tumours 
2.2.1.2.1 Squamous cell carcinoma 
Squamous cell carcinomas (SCCs) of the upper aerodigestive tract 
mucosa are divided according to histologic subtype. The most 
common type of SCC is the conventional type, including keratinizing 
and nonkeratinizing SCC. In addition, there are a number of 
morphologic variants of conventional SCC, such as papillary, 
verrucous , spindle cell, and basaloid squamous cell carcinoma. 
Squamous cell carcinoma: conventional type 
Squamous cell carcinoma is rare, accounting for <1% of malignant 
tumors and only about 3% of malignancies of the head and neck. Men 
are more commonly affected (about 1.5 times) than women.Most cases 
occur in the sixth and seventh decades of life. 
Risk factors include exposure to nickel, chlorophenols, textile dust, 
smoking, and a history of sinonasal (Schneiderian) papilloma. Human 
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papillomavirus (HPV) has been found in some cases, especially those 
associated with inverted Schneiderian papilloma, but a definite 
etiologic role has not been clearly established.  
Clinical presentations include facial asymmetry, unilateral nasal 
obstruction and epistaxis. 
The gross appearance of sinonasal SCC varies and includes exophytic, 
polypoid, papillary, fungating, and inverted growth patterns.  
SCCs are divided histologically into keratinizing and non-keratinizing 
types. 
The keratinizing type is more common and there is histologic 
evidence of squamous differentiation, in the form of extracellular 
keratin or intracellular keratin and/or intercellular bridges. The cells 
are generally opposed to one another in a “mosaic tile” arrangement. 
The tumour may be arranged in nests, or as small groups of cells or 
individual cells. Invasion occurs as blunt projections or ragged, 
irregular strands. There is often a desmoplastic stromal reaction. The 
carcinomas may be well, moderately, or poorly differentiated.  
Non-keratinizing (cylindrical cell, transitional) carcinoma  is a 
distinctive tumor characterized by a ribbon-like growth pattern. It 
invades into the underlying tissue with asmooth, generally well-
delineated border. Therefore, definite evidence of stromalinvasion may 
be difficult to appreciate. There is typically a lack of maturationin the 
epithelial cells,as in transitional cell carcinoma of the urinarytract, 
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which this tumour subtyperesembles. Cytologic atypia is present to a 
significant degree. No histologic evidence of keratinization is seen. 
Occasional mucus-containing cells can be seen. The tumour may be 
moderately or poorly differentiated.(51,52,53,54) 
Variants of squamous cell carcinoma 
I. Verrucous carcinoma  (Ackerman’s tumor) 
Verrucous carcinoma is a highly differentiated variant of SCC with 
locally destructiveproperities  but has no metastatic capabilities. 
The causes of verrucous carcinoma include the use of tobacco 
products. Viral induction may be a factor in the development of 
verrucous carcinoma. 
 Macroscopically it presents as a sharply circumscribed, broad-based, 
warty, exophytic, firm, tan mass measuring up to 10 cm in greatest 
dimension. On histologic examination, VSCC is a highly differentiated 
type of SCC, composed of an exophytic tumor with many filiform 
projections and club-shaped, lined by well-differentiated squamous 
epithelium. The advancing margin of the tumor usually consists of 
broad, bulbous rete ridges with a pushing rather than infiltrative edge 
associated with a dense stromal inflammatory response. The 
epithelium is extraordinarily well differentiated, with an orderly 
maturation toward the surface and no cytologic atypia. Mitotic figures 
are not easy to identify, and when found, they are not atypical. Focal 
atypia or dysplasia, if present, must be limited to the basal zone.(52) 
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II. Basaloid squamous cell carcinoma 
Is uncommon in the  sinonasal tract, the presentation is a mass lesion 
and unilateral nasal obstruction.Causative factors linked to non 
sinonasal tract sites include excessive alcohol consumption and 
tobacco use, but no specific factors have been identified for sinonasal 
tumors. 
Basaloid SCCs are firm to hard, tan-white masses, often with central 
necrosis. The histologic appearance is that of an infiltrating tumor 
arranged in a variety of growth patterns, solid, lobular, cell nests, 
cribriform, cords, trabeculae, glandlike, or cystic spaces all of which 
may be seen in any given tumor. Frequently, comedonecrosis is 
identified in the center of the neoplastic lobules. One of the distinctive 
cytologic features is the presence of a basaloid cell component 
consisting of small, closely opposed cells with hyperchromatic nuclei, 
scanty cytoplasm, and marked mitotic activity; large cells and 
pleomorphism may be seen. Basaloid SCCs are deeply invasive tumors 
with frequent invasion of soft tissue structures and 
neurotropism.(52,53) 
 
 
III. Adenosquamous carcinoma 
It is an uncommon variant of SCC arising from the surface epithelium, 
with histologic features of both adenocarcinoma and SCC. 
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These tumors can be exophytic or submucosal, friable, edematous, or 
granular masses with or without surface ulceration measuring 0.6 cm 
to 5 cm. The histologic appearance is that of an infiltrating neoplasm 
composed of solid and glandular growth. The SCC component varies 
from well to poorly differentiated; there is often an in situ carcinoma 
of the surface epithelium. The SCC and adenocarcinoma may be 
admixed, or they may be distinct and separate. Cellular pleomorphism, 
increased mitoses, foci of necrosis, and perineural invasion may be 
prominent. (53,54) 
IV. Spindle cell carcinoma  
Spindle cell squamous cell carcinoma (SCSCC) is a high grade variant 
of SCC characterized histologically by the presence of differentiated 
SCC (in situ or invasive carcinoma) associated with a malignant 
spindle cell stromal component. SCSCC is also referred to as 
sarcomatoid carcinoma, pleomorphic carcinoma, metaplastic 
carcinoma, collision tumor, pseudosarcoma, and carcinosarcoma. 
 Patients may present with airway obstruction, pain, epistaxis, facial 
deformity, unilateral otitis media, and orbital symptoms.  
SCSCC has been reported in areas of prior irradiation,but the 
significance of prior irradiation remains unclear. HPV does not play a 
causative role in the development of SCSCC of the upper 
aerodigestive tract.  
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 SCSCC often appears as a fungating or ulcerating mass. The 
histomorphologic defining features of SCSCC include a malignant 
undifferentiated spindle cell proliferation in the presence of a 
differentiated squamous cell component that includes severe dysplasia, 
carcinoma in situ, or frankly invasive SCC. Heterologous elements, 
including bone and cartilage, can be seen,these elements may show 
features of malignancy (chondrosarcomatous and osteosarcomatous 
foci) .(53,54,55) 
2.2.1.2.2 Adenocarcinoma 
These are glandular malignancies of the sinonasal tract, excluding 
defined types of salivary gland carcinoma. Two main categories are 
recognized:  
I. Intestinaltype adenocarcinoma. 
II.  Non-intestinal-type adenocarcinoma, which can be further 
divided into low-grade and high-grade subtypes. 
 Overall, adenocarcinomas and salivary-type carcinomas comprise 
10-20% of all sinonasal primary malignant tumours. 
I. Intestinal type adenocarcinoma 
The intestinal-type adenocarcinoma (ITAC) bears a close resemblance 
to adenocarcinoma of the colon and, in some instances, even to villous 
adenoma.The causal relationship of wood dust and leather dust with 
the development of sinonasal ITACs has been established.Association 
has also been reported for agricultural workers, food manufacturers, 
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and motor-vehicle drivers among men, and for textile occupations 
among women. 
There is male predominance, possibly because of occupational 
exposure. Patients have ranged in age from 12 to 86 years at the time 
of diagnosis. 
In the nasal cavities, the inferior and middle turbinates are the sites of 
predilection.Most patients present with unilateral nasal obstruction, 
rhinorrhea and epistaxis.  
Two classifications of ITACs have been proposed. Barnes divided 
these tumors into 5 categories: 
Papillary, colonic,solid, mucinous and mixed. 
Kleinsasser and Schroeder divided ITACs into four categories:  
· Papillary tubular cylinder cell (PTCC) types I-III (I = well-
differentiated, II = moderately-differentiated, III = poorly- 
differentiated) 
· Alveolar goblet type 
· Signet-ring type  
· Transitional type.  
These two classifications actually share many similarities, and their 
use depends on personal preference  
· The papillary-type (papillary-tubular cylinder cell-I) 
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 Is characterized by highly branched fibrovascular fronds and glands 
(tubules) covered or lined by tall nonciliated, columnar (cylinder) 
cells.These cells have pink cytoplasm and round to oval nuclei that 
vary from vesicular to hyperchromatic, with or without nucleoli. In 
some tumors, goblet cells are found admixed with columnar cells in a 
ratio similar to that seen in the intestine.  Mitoses may or may not be 
prominent.  
· The colonic type (papillary tubular cylinder cell-II)  
Is composed of well- to moderately differentiated glands and more 
closely resembles adenocarcinoma of the large intestine than any of 
the other variants.  
· The solid variant (papillary tubular cylinder cell-III) 
Is composed of diffuse proliferation of smaller, more cuboidal cells 
with amphophilic to pink cytoplasm, occasionally with mucin droplets, 
and round, vesicular nuclei, often with nucleoli. There is little attempt 
at gland formation. 
 
 
 
· The mixed pattern (transitional) 
 As the name implies, is composed of two or more of the 
foregoing growth configurations. 
Immunohistochemistry 
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It was found that 66% were positive for CK7, 89% for CK20, 
89% for CDX2, 96% for synaptophysin, and 53%for 
chromogranin. (56, 57, 58). 
II.Non-intestinal- type adenocarcinoma 
Nonintestinal-type adenocarcinomas (Non-ITAC) are uncommon 
tumors of the nasal cavity and paranasal sinuses that can be divided 
into low- and high-grade subtypes. By definition, they do not show 
histological features of salivary type neoplasms and do not contain the 
multiple cell types (absorptive, goblet, endocrine, Paneth) or exhibit 
the immunoprofile of an ITAC. 
Low-grade non-ITACs occur over a broad age range9–89 years, and 
exhibit a gender distribution of 1:1 to 1.3:1 in favor of males. And 
manifest as nasal obstruction and epistaxis. 
 High-grade non-ITACs also occur over a broad age range, but are 
more frequent in males by a ratio of 4 to 5:1 . 
The low-grade variant is composed of small glands, lying back to 
back, lined by a single layer of epithelial cells. Myoepithelial cells are 
not seen, mitoses are sparse, and necrosis and perineural invasion are 
rare to absent. The High-grade tumors, in turn, are more pleomorphic 
and exhibit increased mitoses, necrosis, and perineural invasion. They 
are also less glandular or papillary and often grow in a solid or sheet-
like pattern. 
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Non-ITACs are positive for CK7 and negative for CK20, CDX2, and 
villin. They are negative for myoepithelial and neuroendocrine 
markers.(59,60,61) 
 
1.2.1.2.3 Salivary gland-type carcinomas 
Mucoserous glands are present throughout the sinonasaltract.Several 
tumor types are derived from them. 
I. Adenoid Cystic Carcinoma 
Adenoid cystic carcinoma (ACC) is the most frequentsalivary-type 
neoplasm of the sinonasal tract.Although slowly growing, it is locally 
aggressive. ACC of the sinonasal tract occurs over a broadage range 
18–82 years, andexhibits a gender distribution of 1:1 to 2.5: 1 in favor 
ofmales.The tumor is solid, well-circumscribed but unencapsulated. It 
presents as light-tan and firm mass of variable sizes 
The tumor consists of two main cell types:ductal and modified 
myoepithelial cellsthat typically have hyperchromatic,angular nuclei 
and frequently clear cytoplasm.There are three defined patterns: 
tubula, cribriform and solid. In the tubularform, well-formed ducts and 
tubuleswith central lumina are lined by innerepithelial and outer 
myoepithelial cells.The cribriform pattern, the most frequent,is 
characterized by nests of cells withcylindromatous microcystic spaces. 
These are filled with hyaline or basophilicmucoid material. The solid 
or basaloidtype is formed of sheets of uniform basaloidcells lacking 
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tubular or microcystic formation.  Each of these forms can beobserved 
as the dominant component ormore commonly as a part of a composite 
tumour. The stroma within the tumour isgenerally hyalinized and may 
manifest myxoid features.  Perineural and to a lesserextent, intraneural 
invasion is a commonand frequently conspicuous feature of 
ACC.(62,63) 
II. Mucoepidermoid carcinoma 
 Is a malignant glandular epithelial neoplasmcharacterizedby mucous, 
intermediate andepidermoid cells, with columnar, clearcell and 
oncocytoid features. 
Mean patient age is approximately 45years. There is a 3:2 female 
predilection.Tumours are firm, smooth, often cystic,tan, white or pink 
with well-defined orinfiltrative edges. 
Mucoepidermoid carcinoma is characterizedby squamoid 
(epidermoid),mucus producing and cells of intermediate type. The 
proportion of different celltypes and their architectural 
configuration(including cyst formation) varies inand between 
tumours.They are usually multicystic with a solidcomponent and 
sometimes the latter predominates. Cystic spacesare lined by mucous 
cells with basaloidor cuboidal intermediate cells interspersed, and to a 
lesser degree, polygonalepidermoid cells, but keratinization israre. 
Mucous cells are large, with palecytoplasm and peripherally displaced 
nuclei. Clear, columnar and/oroncocytic cell populations may be 
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presentand occasionally are prominent. Focalsclerosis and/or mucus 
extravasationwith inflammation is common.(64) 
2.2.1.2.4 Sinonasal undifferentiated carcinoma (Anaplastic 
carcinoma) 
 The WHO has defined it as ‘‘a highly aggressiveand 
clinicopathologically distinctive carcinoma ofuncertain histogenesis 
that typically presents withlocally extensive disease”.  
The male to female ratio was 3:1with a mean age at diagnosis  
ofabout55 to 58 years. The patient presents with nasal 
obstruction,epistaxis and facial pain. 
Microscopically, the tumors are composed of small tomedium-sized 
polygonal cells that grow in sheets,nests, wide trabeculae, and/or 
ribbons . The nuclei are round to oval, hyperchromatic,and mild to 
moderately pleomorphic, but on occasions,may be vesicular. Nucleoli 
vary from inconspicuous tolarge. The cells tend to have mild to 
moderate amountsof eosinophilic to amphophilic cytoplasm. Mitoses 
arenumerous(10–50 or more per 10 high-power fields ) and 
angiolymphatic invasion and necrosis are prominent. Strictly defined, 
squamous and glandular differentiationshould not be seen nor rosettes 
or a neurofibrillarystroma . 
The immunoprofile varies from case to case. The tumors 
are,consistently positive for epithelialmarkers, including parakeratin 
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and the simple CK 7,8, and 19 . They are negative for CK4,5/6, and14. 
Variable reactivity has been observed with p63.  (65,66) 
 
2.2.1.2.5.Lymphoepithelial carcinoma 
Lymphoepithelial carcinoma (LEC) is a rare, newlyrecognized tumor 
of the nasal cavity and paranasalsinuses that is often mistaken for 
SNUC. It is histologically similar to the undifferentiatedvariant of 
nasopharyngeal carcinoma.Almost all sinonasal LECs have been 
associated with the EBV. 
The tumor is two to three times more common in malesand, thus far, 
has occurred only in adults of 31 to75 years of age. 
Patients typically present with nasal obstruction,blood-tinged 
rhinorrhea, or epistaxis. Orbital or intracranialextension may also 
result in visual disturbances. 
LEC grows as large syncytial masses, small aggregates,and/or 
individual cells without a desmoplasticresponse. Individual cells have 
eosinophilic cytoplasm and large round nuclei withprominent nucleoli 
.Mitoses and necrosis are infrequent toabsent, and keratinization is not 
evident. Lymphocytes and plasma cells permeate the tumor. 
LECs are positive for pankeratin and epithelial membraneantigen and 
negative for leukocyte commonantigen, neuron-specific enolase, 
synaptophysin, andchromogranin. (67) 
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2.2.2 Soft tissue tumors 
2.2.2.1 Benign tumours 
2.2.2.1.1Haemangioma 
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Lobular capillary hemangioma (LCH) is a benign polypoid form of 
capillary hemangioma . LCH has also been referred to as pyogenic 
granuloma.It is the most common form that occurs in the nasal cavity. 
LCH occurs in all ages, although there is a peak in children and 
adolescent males and females in the reproductive years. 
LCH is most often found in the anterior portion of the nasal septum in 
an area referred to as Little’s area or Kiesselbach’s triangle; the next 
most common location is the turbinates.  
Patients present with unilateral epistaxis and/or an obstructive painless 
mass. Sinus lesions present as sinusitis, proptosis, amass, or pain.  
Grossly, they appear as a red to blue submucosal soft, compressible, 
flat or polypoid lesion, often with an ulcerated surface. 
Lobular capillary haemangioma is a circumscribed lesion comprising 
lobules of capillaries lined by plump endothelial cells and supported 
by prominent pericytes. The lobules are separated by a fibromyxoid 
stroma. The cellularity of the lobules may be quite high. Mitotic 
figures are often observed, but are never atypical. If the lesion is 
ulcerated and inflamed, the term ‘pyogenic granuloma’ has been 
applied(68,69) 
2.2.2.1.2 Angiofibroma 
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Commonly called juvenile nasal angiofibromas (JNA) because of the 
almost exclusive occurrence in adolescent males.with only a very few 
cases diagnosed in females.  
  It is a relatively rare, benign fibrovascular tumor originating in 
posterolateral portion of the roof of the nasal cavity.Clinical 
presentation include facial swelling or deformity, nasal discharge, 
proptosis and headache. 
As a result of the overwhelming occurrence in males, this tumor is 
thought to be hormonally driven. Androgen receptors but not estrogen 
receptors have been found in the stromal and endothelial cells of these 
tumors, indicating that they are sex hormone linked. 
Angiofibromas typically appear as sessile,polypoid or lobulated 
masses. On histologic examination, angiofibromas are unencapsulated 
and are characterized by a fibrocollagenous stromal proliferation with 
an admixture of variably sized vascular spaces. The vascular 
component consists of thin-walled, small to large vessels varying in 
appearance from stellate or staghorn to barely conspicuous because of 
marked stromal compression. The endothelial cells form a single layer 
and are flat or plump. Vessel walls lack elastic fibers and have an 
incomplete or absent smooth muscle layer. The stroma is composed of 
fibrous tissue with fine or coarse collagen fibers. Nuclear 
pleomorphism and multinucleated giant cells may be seen. Mitotic 
figures are rare. Mast cells are common, but other inflammatory cells 
are absent except near areas of surface ulceration.  
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Immunohistochemical staining shows that the endothelial cells within 
the vascular spaces are reactive with endothelial cell markers (e.g., 
CD31, CD34, and factor VIII–related antigen). The spindle-shaped and 
stellate stromal cells are vimentin positive.(69,70) 
2.2.2.1.3 Benign fibrous hisyocytoma 
Fibrous histiocytomas arise mostly from the skin and subcutaneous 
tissue. Involvement of the nasal cavity and paranasal sinuses is very 
unusual. 
Most of the reported tumours in this area have only recentlyappeared 
in the literature. The first two cases of BFH in the nasal cavity were 
reported by Perzin and Fu (1980). These tumours presented as small 
polypoid masses projecting into the nasal cavity, one of which was 
attached to the upper lateral cartilage.Townsend et al. reported the first 
case of a BFH involving the paranasal sinuses in 1973. 
There is no history of pain and the only sign of a neoplasm is a rapidly 
enlarging mass. On histologic examination, benign fibrous 
histiocytomas are unencapsulated submucosal cellular lesions 
composed of an admixture of spindle-shaped and epithelioid cells in a 
fascicular or storiform growth pattern. Multinucleated giant cells can 
be seen. Some tumors may be hypercellular, with increased mitotic 
activity; however, necrosis and atypical mitoses are not present. The 
stroma varies and may be collagenized or show myxoid changeand 
hyalinization. 
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2.2.2.1.4 Leiomyoma 
A benign tumour of smooth muscle phenotype, leiomyomas of the 
sinonasal tract are very rare. There is a peak in the 6th decade, 
although men are younger than women by a decade at initial diagnosis. 
There is a female predilection, with a ratio of 3.5:1. 
Other than prior radiation, there are no known risk factors. The 
turbinates are affected most frequently. 
Nearly all patients have nasal obstruction, although nasal discharge, 
epistaxis, headaches and pain are also common. 
These tumours have an average size of 2 cm, but rare ones may be as 
large as 10 cm. They are sessile or polypoid, with a smooth, well 
circumscribed border. 
Histopathology leiomyomas are located in the submucosa, separated 
from a typically intact mucosa. They are composed of spindled cells 
arranged in orderly fascicles, whorls and intersecting bundles. The 
cells have elongated, vesicular to stippled nuclei with blunt ends 
(cigarshaped). They are highly differentiated, with little or no atypia, 
although rare cells may exhibit nuclear pleomorphism. Necrosis and 
invasion are absent, and mitotic activity is scarce. Mucinous 
degeneration, hyalinization or fibrosis, and adipocytes can be seen, but 
these features are usually focal.( 71) 
1.2.2.1.5 Peripheral nerve sheath tumor 
I. Schwannoma 
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A benign tumourcomposed of differentiated, neoplastic Schwann 
cells.Less than 4% of schwannomas involvethe nasal cavity and 
paranasal sinuses, and they occur in middleagedadults with an equal 
gender distribution 
Sinonasal schwannomas arise from thebranches of the trigeminal (5th) 
nerveand autonomic nervous system, andmost commonly involve the 
ethmoid andmaxillary sinuses, followed by the nasalcavity. 
Cellularschwannoma tends to be located in themidline.The presenting 
symptoms includeobstruction, rhinorrhea, epistaxis, anosmia and 
headache.  
 It is a well-delineated butnon-encapsulated globular, firm to 
rubberyyellow-tan mass. Microscopically schwannoma is composed of 
cellularAntoni A areas with Verocay bodies andhypocellular myxoid 
Antoni B areas. Thecells are fusiform with elongated 
fribillarycytoplasm, and buckled to spindlednuclei which show little 
pleomorphism,although scattered large pleomorphic orbizarre cells can 
be present in somecases. Nuclear palisading is often evidentin some 
foci. 
 Cellular variants exhibit onlythe Antoni A pattern, but no 
fasciculargrowth or Verocay bodies. 
The tumour cells are strongly and diffuselyimmunoreactive for S100 
protein.CD34 only stains some more slendercells in the Antoni B 
areas. GFAP and keratins may bepositive. (72,73) 
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II. Neurofibroma 
A benign tumour  with mixed cellularcomponents, including Schwann 
cells,perineurial hybrid cells and intraneural fibroblasts. 
Neurofibromas are extremely rare in thesinonasal tract. In NF1-related 
neurofibromas,patients tend to be younger, with a male predominance. 
For themore common sporadic neurofibromasall ages may be affected, 
with an equalgender distribution. The tumour arises from the 
ophthalmic ormaxillary branches of the trigeminal nerve and is most 
commonly located inthe maxillary and ethmoid sinuses and nasal 
cavity. 
Symptoms include epistaxis, rhinorrhoea,swelling, obstruction, and 
pain. The tumour is firm, glistening, grey-tan,fusiform, and sometimes 
polypoid, in asubmucosal location with an intact surface epithelium. 
 They are composedof spindled cells with wavy, dark stainingnuclei 
and scanty cytoplasm, ina background of wavy collagen fibers,myxoid 
stroma and mast cells. The tumour is diffuselyimmunoreactivefor S100 
protein, but the proportion ofpositive cells is lower than that 
inschwannoma. (74) 
 
 
2.2.2.1.6 Meningioma 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϰϵ 
 
It is derived from the meningothelial cells. Primary extracranial 
meningiomas of the sinonasaltract are rare, comprising <0.5% of non-
epithelial neoplasms . 
 Any age can be affected, andthere is a slight female predilection. And 
the left side is affected more commonly than the right side. 
Symptoms include a nasal mass, obstruction, epistaxis, sinusitis, pain, 
and headache. Sinonasal meningiomas can exhibit avariety of 
histological patterns, mostcommonly meningotheliomatous, 
characterizedby lobules of cells with whorlformation, indistinct cell 
borders, andbland nuclei with delicate chromatin. Intranuclear 
pseudoinclusionsand psammoma bodies are common. 
Meningiomas are immunoreactive forepithelial membrane antigen and 
vimentin, but usually negative for cytokeratin,They are frequently 
positive forprogesterone receptor (50%) and occasionallyfor oestrogen 
receptor (25%).Glial fibrillary acidic protein and smoothmuscle actin 
are negative. (75) 
 
2.2.2.2 Malignant tumors 
2.2.2.2.1 Fibrosarcoma 
A malignant tumor of fibroblastic/myofibroblastic origin.  Occurs in 
all ages, with a peak in the 5th decade.There is a 3:2 female: male 
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gender predilection. A few patients have developed fibrosarcoma 
within the field of prior irradiation.  
Clinical presentation includes nasal obstruction,epistaxis, pain, 
sinusitis, nasal discharge, swelling, anosmia, and proptosis . 
The tumors are nodular, pedunculated, fungating or ulcerating, ranging 
in size between 2 and 8 cm, with the cut surface revealing a  fleshy, 
homogeneous white-tan to yellowpink mass . 
Microscopically the tumors are unencapsulated , often infiltrative and 
occasionally ulcerating. Bone invasion is common.  Spindle cells are 
arranged in compact fascicles, intersected by various amounts of 
delicate thin to dense keloidlike collagen. The cell bundles are 
arranged at acute angles to one another, occasionally giving rise to a 
“herringbone” pattern. A prominent storiform pattern is not seen. 
There is a marked variability in the cellularity within the tumor. The 
cells are fusiform with a centrally placed hyperchromatic, needle-like 
nucleus surrounded by tapering cytoplasm which is often indistinct, 
creating a syncytial appearance to the fascicles. Most sinonasal tract 
fibrosarcomas are low grade. Nuclear pleomorphism is usually slight 
to moderate, but occasionally prominent. Mitotic figures are found in 
variable numbers.  Fibrosarcomas are immunoreactive with vimentin, 
and sometimes focally with actin. (76) 
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2.2.2.2.2 Malignant fibrous histiocytoma 
Although once considered the most common sarcoma of adults, the 
frequency of its diagnosis has diminished since the introduction of 
immunohistochemistry has allowed assignment of some pleomorphic 
sarcomas to specific sarcoma entities. Only 3% of MFH occur in the 
head and neck, with 30% of these arising in the sinonasal area  
Sinonasal MFH most commonly occurs in adults with a male 
predominance.The maxillary sinus is most commonly affected, 
followed by the ethmoid sinuses and nasal cavity. Symptoms include 
mass, swelling and facial pain. 
Tumours are generally smooth, nodular or pedunculated. The cut 
surface reveals a fleshy, homogeneous white-tan mass with necrosis 
and haemorrhage. 
Sinonasal MFH are generally infiltrative and ulcerative. Pleomorphic 
MFH, the most frequent morphologic subtype of MFH in the sinonasal 
tract, is characterized by spindled to pleomorphic cells in a storiform 
growth pattern, with easily identified mitotic figures, including 
atypical forms, and necrosis. Immunohistochemistry MFH are usually 
positive for vimentin and focally for actins. (72) 
2.2.2.2.3 Leiomyosarcoma 
A malignanttumour of smooth muscle origin. Only a small number of 
sinonasal leiomyosarcomas have been reported accounting for <1% of 
all non-epithelial tumours. They occur in all ages, with a peak in the 
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6th decade, without a gender difference. Clinical manifestations 
include nasal obstruction,epistaxis and pain. 
 These tumours range in size up to 7 cm, with an average of about 4 
cm. They are more likely infiltrative than circumscribed, and 
occasionally polypoid. Cut surface reveals a soft to firm, greywhite , 
fleshy appearance. Haemorrhage, necrosis and cystic change are seen. 
 Leiomyosarcomas are composed of right-angle intersecting bundles of 
spindle cells. Palisading, storiform and “haemangiopericytomalike” 
patterns can occur. The tumors are hypercellular, but coagulative 
tumor necrosis and hemorrhage can create a hypocellular appearance. 
The tumor cells have elongated, vesicular to hyperchromatic, lobulated 
or indented nuclei with blunt ends .The cytoplasm is eosinophilic, with 
frequent perinuclear vacuolation. Mitoses, both typical and atypical, 
are present. 
Intracytoplasmic glycogen can be demonstrated with a PAS stain. 
Tumor cells are diffusely and strongly immunoreactive for vimentin, 
actin (smooth muscle or muscle- specific), desmin and                                     
h-caldesmon.(77) 
2.2.2.2.4 Rhabdomyosarcoma 
A malignant tumour derived from skeletal muscle 
origin.Approximately 40% of rhabdomyosarcomas occur in the head 
and neck, with about 20% in the nasal cavity, nasopharynx, and nasal 
sinuses. 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϱϯ 
 
Rhabdomyosarcoma is the most common sarcoma in childhood. The 
embryonal subtype predominates in children, while the alveolar 
subtype predominates in adults. The pleomorphic subtype is rare. 
There is an overall slight male predominance. In adults, 
rhabdomyosarcoma is more common in the ethmoid sinuses, followed 
by the maxillary sinuses and nasal cavity. 
The patient presents with difficulty in breathing, epistaxis, facial 
swelling, visual disturbances, and sinusitis. Tumours may appear as a 
large, polypoid sinonasal mass or may protrude as a gelatinous mass 
from the nares .The embryonal subtype is generally poorly 
circumscribed, fleshy, pale and tan; the spindle cell variant is firm, 
fibrous, and tan-yellow with a whorled cut surface. The botryoid 
variant has a grape-like or polypoid appearance. The alveolar subtype 
is fleshy to firm tan-grey. 
Embryonal rhabdomyosarcoma microscopicallyhas round to 
spindled cells with hyperchromatic nuclei. Larger rhabdomyoblasts 
with eosinophilic cytoplasm are usuallyidentified, but cross striations 
are difficult to recognize. Myxoid stroma is common. 
The spindle cell variant, characterized by spindled cells in fascicular 
to storiform growth patterns, can be deceptively bland.  
The botryoid variant is polypoid with a submucosal hypercellular 
cambium layer, a myxoid hypocellular zone, and a deep cellular 
component. 
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Alveolar rhabdomyosarcoma typically has fibrous septa separating 
clusters of loosely cohesive groups of small to medium round tumor 
cells with hyperchromatic nuclei and scant eosinophilic cyto plasm. 
Multinucleated giant cells with overlapping peripheral nuclei are often 
present.  
The solid variant grows in sheets and lacks septa. Rarely, the tumor 
can be composed exclusively or predominantly of clear cells. A mixed 
alveolar and embryonal pattern may occur.  
Mitotic figures are usually easy to identify. Pleomorphism is 
occasionally observed.  There is immunoreactivity for desmin, muscle 
specific actin, myoglobin, fast myosin, nuclear MyoD1 and nuclear 
myogenin.(78) 
2.2.2.2.5 Angiosarcoma 
A malignant vascular tumor whose constituent tumour cells have 
endothelial features .Angiosarcoma is uncommon, accounting for less 
than 1% of all sinonasal tract malignancies. They can occur   in all 
ages, with a peak in the fifth decade, and a male predilection. 
The maxillary sinus is most frequently affected, followed by the nasal 
cavity. Patients present with recurrent epistaxis, profound pallor, a 
mass lesion, nasal obstruction, sinusitis, and nasal discharge. 
  The tumors range up to 8 cm,they are nodular, polypoid , soft and 
friable, purple to red, often ulcerated with associated haemorrhage or 
clot and necrosis. 
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 They comprise tortuous anastomosing vascular channels that dissect 
the stroma, capillary- sized vessels and cavernous vascular spaces. The 
lining endothelial cells range from flat to plump spindly to epithelioid, 
and often form papillary tufts.  The degree of nuclear pleomorphism is 
variable. Mitotic figures, including atypical forms, are variably 
present.  
Angiosarcomas are immunoreactive for CD34, CD31, Factor VIII R-
Ag and vimentin, and focally keratin (especially the epithelioid 
variant) and actin. (72) 
 
2.2.2.2.6 Malignant peripheral nerve sheath tumour 
A malignant tumor of nerve sheathphenotype. Malignant peripheral 
nerve sheathtumors (MPNSTs) comprise 2-14% of allhead and neck 
sarcomas arising de novo or less commonly in the setting of 
neurofibromatosis type 1 (NF1). 
De novo MPNSTpeaks in the fourth decade, while those in the setting 
of NF1 occur at an earlier age. There is a female predominance forde 
novo sinonasal MPNST, and a male predominance in NF1-associated 
MPNST.  
Radiation and possibly immunosuppression may be etiologic 
factors.They commonly arise from the ophthalmic and maxillary 
branches of the trigeminal (5th) cranial nerve, but can involve the 
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entire sinonasal tract.Presenting symptoms include mass, pain, 
epistaxis, nasal obstruction, and sinusitis. 
MPNST is generally globoid, pseudoencapsulated, cream-grey and 
firm, occasionally associated with surface ulceration. Infiltration into 
the surrounding soft tissues and bone is common.  
MPNSTs can either be spindled (95%) or epithelioid (5%).Both types 
show alternating areas of dense cellularity with less cellular myxoid 
areas. Necrosis and perivascular accentuation of tumour cells are 
common. The tumour cells are fusiform and plump, arranged in tightly 
packed fascicles woven into a vague “herringbone” pattern, while in 
other areas the cells are wavy with fibrillar cytoplasmic extensions, 
arranged in a loose myxoidbackground matrix. Focal palisading 
ofnuclei may be present. The tumour cellsare variably pleomorphic, 
with a highnuclear to cytoplasmic ratio and mitotic activity. An 
originfrom a nerve may or may not be apparent. 
MPNST with rhabdomyoblasts are known as malignant Triton 
tumours. 
The spindle cell variant is usually focallypositive for S100 protein and 
occasionallypositive for glial fibrillary acidic protein(GFAP).  The 
epithelioid variant is diffusely immunoreactive for S100. (79) 
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2.2.2.3 Borderline and low malignant potential tumours  
2.2.2.3.1Desmoid-type fibromatosis 
A locally aggressive, cytologically bland tumor thought to be (myo) 
fibroblastic in origin.  All ages can be affected, especially children and 
there is a male predilection. 
The maxillary sinus and turbinates are usually affected, and the 
involvement can occasionally be bilateral. Symptoms include nasal 
obstruction, epistaxis, mass and facial pain. 
The lesion is tan-white, glistening, and rubbery to firm, and is often 
infiltrative. It measures up to 7 cm.  This is an infiltrative growth with 
low to moderate cellularity, comprising broad fascicles of bland-
looking spindle cells and collagen fibers often arranged in a uniform 
direction. Elongated blood vessels are frequently observed running 
parallel to each other. The spindle cells have a myofibroblastic 
appearance, with low nuclear to cytoplasmic ratio and uniformly bland 
ovoid nuclei with indistinct nucleoli. Mitotic figures are infrequent and 
never atypical.The matrix is collagenized to focally myxoid, and 
keloid-like collagen may be present. 
Fibromatosis can be locally aggressive and involve contiguous 
structures, with approximately 20% recurrence rate, but it does not 
metastasize. (76, 80) 
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2.2.2.3.2Glomangiopericytoma (Sinonasal-typehaemangio 
pericytoma) 
Sinonasal glomangiopericytomas predilect tothe nasal cavity and 
paranasal sinuses. There is a very slight female predominance. All 
ages can be affected but the peak is in the seventh decade.  
Tumors most frequently arise unilaterally in the nasal cavity alone, 
although extension into paranasal sinuses can occur. 
The majority of patients present with nasal obstruction, epistaxis,mass, 
difficulty in breathing, sinusitis, headache and nasal congestion. 
Grossly they appear as polypoid tumours with a mean size of about 3 
cm. they are beefy red to greyish pink, soft, edematous, fleshy to 
friable, often demonstrating haemorrhage. 
It is a subepithelial well-delineated but unencapsulated cellular 
tumour. It is comprised of closely packed cells, forming short fascicles 
and sometimes exhibiting a storiform, whorled or palisaded pattern, 
interspersed with many vascular channels. The latter are in the form of 
capillary-sized to large patulous spaces that may have a “staghorn” 
configuration.  
The neoplastic cells are uniform, elongated to oval, and possess 
vesicular to hyperchromatic, round to oval to spindle-shaped nuclei, 
and lightly eosinophilic cytoplasm. Mild nuclear pleomorphism and 
occasional mitotic figures may be present, but necrosis is not found. 
Extravasated erythrocytes, mast cells, and eosinophils are present. 
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Occasionally, tumour giant cells, fibrosis or myxoid degeneration may 
be seen. 
Glomangiopericytoma is distinctly different from soft tissue 
haemangiopericytoma by yielding diffuse reactivity for actins, factor 
XIIIA and vimentin, and lacking strong diffuse staining for CD34.(81) 
2.2.2.3.3 Extrapleural solitary fibrous tumour 
Solitary fibrous tumours are tumours of CD34-positive fibroblasts 
which often show a prominent haemangiopericytomalike vascular 
pattern.  All ages can be affected without a gender predilection. 
Tumours canaffect the nasal cavity, nasopharynx or paranasal sinuses. 
Patients present with nasal obstruction, epistaxis or other nonspecific 
symptoms. The tumour is usually polypoid and firm. It is composed of 
a variably cellular proliferation of bland spindle-shaped cells with 
nondescript growth pattern associated with “ropy” keloidal collagen 
bundles and interlaced thin-walled vascular spaces. The latter may be 
prominent and exhibit a haemangiopericytoma-like pattern. 
Solitaryfibrous tumours are immunoreactive for CD34 and bcl-2, and 
generally lack actin immunoreactivity. (82) 
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2.2.3 Tumours of bone and cartilage 
2.2.3.1 Benign tumors of bone and cartilage 
2.2.3.1.1Osteoblastoma 
A rare, benign, bone-forming tumor, with a size usually over 2 cm.The 
benign osteoblastoma is rarely seen as a tumor of the facial bone in 
infancy or early childhood. Only five cases with nasal involvement 
have been reported in the literature. Two of the five tumors involved 
both the nasal cavity and paranasal sinuses. The remaining three 
tumors were confined in the nasal cavity; one arose from nasal bone 
and two from nasal turbinate periosteum. 
It is a red and gritty lesion often with cyst formation. The border 
between the tumor and the host bone is very sharp. 
Microscopically woven bony trabeculae, rimmed by osteoblasts are 
haphazardly distributed within a richly vascularized fibrous stroma 
accompanied by osteoclast-like giant cells. Mitotic figures may be 
present, but without atypical forms. Degenerative nuclear atypia is 
occasionally present.(83) 
2.2.3.1.2 Chondroma 
Nasal chondroma is a rare neoplasm. Approximately 60% of tumors 
occur in patients less than 50 years old. No sex predilection exists. 
Chondromas arising from the nasal septum are midline. They are 
usually well circumscribed. They tend to be expansile lesions but they 
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do not provoke sclerotic bone at their margins. Calcification of the 
chondroid matrix occurs rarely.  
The sites of predilection in the head and neck region include ethmoid 
sinus, maxilla, nasal septum, hard palate and the alar cartilage .These 
tumors probably arise from remnants of the embryonal cartilaginous 
skeleton that escape resorption during endochondral ossification  
Histopathologic examination showed hyaline cartilage cells arranged 
in lobules. No nuclear atypia or hyperchromasia was found.(84) 
2.2.3.1.3 Chondroblastoma 
Chondroblastoma of bone is an uncommon tumor, representing 1–2% 
of all bone tumors and almost 5% of benign bone tumors. It typically 
occurs at the ends of the long bones in skeletally immature persons. 
Chondroblastoma arising in the craniofacial bones is very rare, 
representing only 6.4% of all chondroblastomas. 
Patients range in age from 2 to 83 years, but most are in the second 
decade of life. There is a definite male predominance.  
Chondroblastomas contain a combination of mononuclear cells and 
chondroid matrix. The mononuclear cells have well-defined 
cytoplasmic boundaries and an oval-to-elongated nucleus that 
oftentimes has a characteristic longitudinal groove. Mitotic figures are 
usually present, but not numerous. Multinucleated giant cells are a 
common feature. Chondroid matrix can be focal or abundant, and 
oftentimes stains pink rather than blue.  (85) 
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2.2.3.1.4 Chondromyxoid fibroma 
It is a benign cartilaginous tumor of the bone, first described by Jaffe  
and Lichtenstein in 1984.Chondromyxoid fibroma is one of the rarest 
benign osseous tumors, represents less than 1% of all tumors and 
typically involves the long bones metaphyses. The involvement of 
craniofacial bones is extremely rare, representing 2% of this tumor 
cases and the jaw and maxilla are the mostly affected regions.  
It histologically shows lobulated areas of fibromyxomatous tissue 
prone to chondroid differentiation. The lobules show an increase of 
peripheral cellularity and are separated by fibrous septum of variable 
cellularity and prominent vascularization. There are four cases 
reported in the literature. (86) 
2.2.3.2 Malignant tumors of bone and cartilage 
2.2.3.2.1 Chondrosarcoma 
Chondrosarcoma is a malignant tumour of hyaline cartilage.These 
tumours are rare in the facial skeleton. Chondrosarcomas account for 
<16% of all sarcomas of the nasal cavity and paranasal sinuses. 
Chondrosarcoma affects older adults, with a male predilection. 
Chondrosarcoma involves the maxillary sinus and the nasal septum. 
Patients with involvement of the nose present with nasal obstruction. 
Painful swelling is common. 
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Chondrosarcomas are lobulated pale blue glistening masses that may 
show cystic change.  
Chondrosarcomas are often lobulated, and show round to oval cells in 
lacunae with a blue chondroid matrix that may show myxoid changes. 
Most are low grade. Increased cellularity and permeation of the 
intertrabecular spaces of bone, if identified, are the most important 
features that distinguish chondrosarcoma from chondroma. 
Radiological correlation is required for a definitive diagnosis. (87) 
 
2.2.4Neuroendocrine tumours  
2.2.4.1 Benign neuroendocrine tumors 
2.2.4.1.1  Paraganglioma 
Paragangliomata of the nose and paranasal sinuses are extremely rare - 
a recent review identified twenty-five cases worldwide, only twelve of 
which arose from the naval cavity mucosa.  
As with all neuroendocrine tumors, it is frequently impossible to 
accurely predict the biological behaviour of individual cases; 
paragangliomata may exhibit a variable degree of cellular atypia and 
mitotic activity but the vast majority are clinically benign. 
They are red, pink or brown and consist of nests (zellballen) of 
polygonal chief cells enclosed by trabeculae of fibrous and 
sustentacular elongated cells.The cells have neuroendocrine granules 
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which are visible by electron microscopy and stain positively for 
neuroendocrine markers ( S-100 protein, chromogranin).(88) 
2.2.4.2Malignant neuroendocrine tumors 
2.2.4.2.1 Carcinoid tumours 
Typical and atypical carcinoids of thenasal cavity and paranasal 
sinuses areexceedingly rare, possibly because they are under-reported 
or have been includedunder other non-descriptivecategories,such as 
“neuroendocrine carcinoma”Patients have ranged in age from 13-
65years, and present with nasal obstruction, epistaxis and facial pain.  
In the typical carcinoid (highly differentiated neuroendocrine 
tumor) the histological growth pattern is either adenoid, solid 
trabecular or paragangoid.There is only mild orno atypia.Nuclear 
molding and necrosis are not present.Mitotic rate is between none and 
three per HPF. 
In the atypical carcinoid (highly differentiated neuroendocrine 
carcinoma)the tumor cell nuclei are more variable in size  andnucleoli 
can be present. Nuclear molding and necrosis are absent .the number 
of mitoses per HPF range from three to ten. (88, 90) 
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2.2.5 Neuroectodermal tumors 
  2.2.5.1 Ewing sarcoma (EWS) /Primitive neuroectodermal 
tumour (PNET) 
Primitive neuroectodermal tumors (PNETs) are a group of highly 
malignant tumors composed of small round cells of neuroectodermal 
origin that affect soft tissue and bone. Classically, PNETs includethose 
small round cell tumors with reactivity to the monoclonalantibody that 
recognizes the Ewing’s sarcoma cellsurface glycoprotein p30/32 
MIC2, t(11;22) translocation,and EWS/FLI1 gene fusion. 
Batsakis et al (1996) divided the primitive neuroectodermal tumor 
(PNET) family of tumors into the following 3 groups based on the 
tissue of origin: 
· CNS primitive neuroectodermal tumors (PNETs) - 
Tumors derived from the central nervous system 
· Neuroblastoma - Tumors derived from the autonomic 
nervous system 
· Peripheral primitive neuroectodermal tumors 
(pPNETs) - Tumors derived from tissues outside the 
central and autonomic nervous system 
Both Ewing sarcoma and PNET have a similar neural phenotype, and 
because they share an identical chromosome translocation they should 
be viewed as two variants of the same tumor that differ only in their 
degree of neural differentiation. Tumors that demonstrate neural 
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differentiation are labeled PNETs, and those that are undifferentiated 
are diagnosed as Ewing sarcoma.  
Sinonasal  EWS/PNET israre. This is mostly a tumour of childrenand 
young adults, with a peak in the 3rd decade. There is a very slight male 
predominance .Sinonasal EWS/PNET most commonly occurs in the 
maxillary sinus and nasal cavity. Symptoms include pain, mass, and 
obstruction.  
It is a grey-white and glisteningtumor with haemorrhage and 
ulceration. It is composed of densely distributed, uniform, small to 
medium sized round cells with a high nuclear to cytoplasmicratio and 
fine chromatin. Mitoticactivity is high, and coagulative necrosis is 
common. HomerWright rosettes are rare. 
The immunophenotype includes reactivityfor CD99 ,vimentin, and on. 
Somecases express neural markers, such assynaptophysin, S100 
protein, NSE, neurofilamentprotein, GFAP, and chromogranin. 
Fli-1 (one portion of the genefusion product of EWS/FLI1) can 
bedetected.(91) 
2.2.5.2 Olfactory neuroblastoma(Esthesioneuroblastoma) 
A malignant neuroectodermal tumorthought to originate from the 
olfactorymembrane of the sinonasal tract. 
It is an uncommonrepresenting approximately2-3% of sinonasal tract 
tumors. Patients range in agefrom as young as 2 years to 90 years,and 
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a bimodal age distribution has beennoted in the 2nd and 6th decades of 
life. Both genders areaffected equally. 
The most common site of origin is in theupper nasal cavity in the 
region of thecribriform plate. The patient presents with unilateral nasal 
obstruction and epistaxis.The gross appearance includes a glistening, 
mucosa-covered, soft,often highly vascularized mass varyingfrom a 
small nodule measuring less than1 cm to a large mass filling the nasal 
cavity. 
Characteristically, the tumours are localizedto the submucosa, growing 
in circumscribedlobules or nests separatedby a richly vascularized 
fibrous stroma.Less often the tumour shows a diffuse growth pattern. 
The neoplastic cellshave uniform, small round nuclei withscant 
cytoplasm, and inconspicuous nucleoli. Nuclear pleomorphism, mitotic 
activityand necrosis are usually absent. 
The most consistently expressed markeris neuron specific enolase 
(NSE).Reactivity is also present for synaptophysin and neurofilament 
protein (NFP). Cytokeratin is usually negative, but somecases can 
show some positive cells. Epithelialmembrane antigen (EMA) and 
carcinoembryonicantigen (CEA) are absent.Leucocyte common 
antigen (LCA),HMB-45, desmin and CD99 are absent. 
Proliferation marker studies using Ki-67and MIB-1 have shown a high 
proliferativeindex of 10-50 %.( 92, 93) 
2.2.5.3 Mucosal malignant melanoma 
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A malignant neoplasm derived from themelanocytes in the 
mucosa.Sinonasal mucosal malignantmelanomas are rare, accounting 
for lessthan 1% of all melanomas. Both genders are equallyaffected. 
Typically affectolder individuals in the 5-8th decade witha peak 
incidence in the 7th decade.The patient presents by nasal obstruction, 
epistaxis, nasal mass, pain, nasal discharge, and melanorrhoea. 
The lesions are large, bulky with a mean size of 2-3 cm. The vast 
majorityare ulcerated. The cut surface variesfrom black and brown to 
light tan,depending upon the amount of melaninproduction. 
The tumors are comprised of epithelioid,spindled, plasmacytoid, 
rhabdoid,and/or multinucleated tumour cells. Thecells are generally 
medium to large-sized with a high nuclear to cytoplasmic ratio with 
pleomorphic nuclei containing prominenteosinophilic nucleoli and 
intranuclearcytoplasmic inclusions. Nuclear moldingcan be present. 
The cytoplasm is usuallydensely eosinophilic, and variably 
containsmelanin pigment. Mitoses, includingatypical forms, are 
frequent. Vascular invasion andneurotropism may be identified.  
Malignant melanoma expresses S100 protein and vimentin , HMB45, 
tyrosinase, and microphthalmia transcription factor. (95, 96) 
 
2.2.6 Haematolymphoid tumours 
2.2.6.1 Extranodal NK/T cell lymphoma 
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Malignant lymphoma is the second most common malignancy of the 
nasal cavity and paranasal sinuses, following squamous cell 
carcinoma. It accounts for 14% of all cancers in these sites. (97) 
Although many different types of lymphomas can occur in the nasal 
cavity, the most common lymphoma type is extranodal NK/T cell 
lymphoma of nasal-type.(98) 
 The cell of origin is the NK cell, which represents a distinctive lineage 
of lymphocyte that is closely related to T cell. It shows many 
immunophenotypic and functional similarities with cytotoxic T 
lymphocyte, but differs in the lack of expression of surface CD3 
molecule, and the absence of rearranged T-cell receptor genes. It 
characteristically expresses CD56. (99) 
They show a male to female ratio of 3:1, and a median age of 53 years. 
The etiology is unknown, but it is strongly associated with Epstein-
Barr virus (EBV). (97) 
Patients may present with nasal obstruction,epistaxis and nasal 
discharge. Locally advanced cases can cause destruction of midline 
facial structures (98) 
The tumor cells are small to medium in size with occasional large and 
anaplastic forms. The lymphoma cells may be admixed with a 
polymorphic infiltrate of non-neoplastic inflammatory cells including 
small lymphocytes, plasma cells, histiocytes, and eosinophils. The 
immunophenotype of NK lymphoma cells is classically positive for 
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CD2, CD56, and cytoplasmic CD3 epsilon (e ). They are negative for 
surface CD3. (98, 99) 
2.2.6.2 Diffuse large B-cell lymphoma 
Lymphomas presenting in the paranasal sinuses are frequently B-cell 
lymphomas, with diffuse large B-cell lymphoma (DLBCL) being the 
most common. Other B-cell lymphomas that can involve the sinonasal 
regions include Burkitt lymphoma, follicular lymphoma, extranodal 
marginal zone B-cell lymphoma of MALT type, and mantle cell 
lymphoma .(100) 
DLBCL are mature B-cell neoplasms at either the germinal centre or 
post-germinal centre stage of differentiation. 
Patients may present with nasal obstruction, epistaxis, nasal discharge, 
pain and nasal swelling or facial swelling. Locally advanced cases can 
cause destruction of the facial structures. (101) 
In DLBCL of the nasal cavity or paranasal sinuses, the mucosa shows 
dense, diffuse infiltration by large or medium-sized lymphoid cells. 
There may or may not be ulceration and necrosis. Occasional cases 
show angioinvasion. The tumour cells may resemble centroblasts or 
immunoblasts, or have a non-specific blastoid appearance. The nuclei 
are round, irregularly folded, with multiple small membrane-bound 
nucleoli or single central prominent nucleolus. The tumour cells 
express pan-B markers (e.g. CD20, CD79a). (100,101) 
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2.2.6.3 Extramedullary plasmacytoma 
A mass forming lesion of monoclonal plasma cells that occurs outside 
the bone and bone marrow. By definition, patients with primary 
extramedullary plasmacytoma (EMP) do not have evidence of 
underlying multiple myeloma. (102)  
The mean age of patients with EMP of the head and neck is 60 years, 
with a male predominance 4:1. Most frequent sites of envolvement are 
nasal cavity, paranasal sinuses and nasopharynx. EMP tends to be 
solitary. (102) 
The tumour ranges in size from 2-5 cm. The appearance varies from 
grey to red, soft to firm lobulated mass. (102) 
 Microscopically there is a diffuse infiltrate of neoplastic plasma cells 
in the subepithelial tissue, accompanied by a scant vascularized 
stroma. There can be deposits of amyloid or immunoglobulin in the 
stroma. The tumour can be well, moderately or poorly differentiated. 
Well-differentiated EMP is characterized by uniform normal-looking 
to mildly atypical plasma cells. Intracytoplasmic crystals can be 
abundant in some cases. Dutcher bodies are sometimes seen. 
Moderatelydifferentiated EMP comprises moderately atypical plasma 
cells that vary in size.  
 The plasma cells express cytoplasmic immunoglobulin with light 
chain restriction. CD20 is negative in most cases, and some cases 
express CD79a. PAX-5 is negative, while Oct-2 and Bob.1 are 
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frequently positive. There is usually expression of CD38, CD138 and 
VS38, markers characteristically positive in but not specific for plasma 
cells.(102) 
2.2.7Germ cell tumours 
2.2.7.1Dermoid cyst 
A dermoid cyst is a developmental lesion composedof ectoderm and 
mesoderm, but no endoderm. Dermoid cysts of the nose comprise 
3%of all dermoids and about 10% of thoseof the head and neck .They 
are lined with mature keratinizingsquamous epithelium and 
frequentlycontain cutaneous appendagesin the cyst wall. This lesion is 
differentiatedfrom a teratoma by the limited varietyof tissue types and 
the absence of endodermalcomponents. Epidermal inclusioncysts may 
resemble dermoid cysts but do not contain adnexa.(104) 
2.2.7.2Mature teratoma 
Teratoma is the principal benign germ cell tumour of the sinonasal 
region. The tumour is composed of a variety of maturetissues that are 
foreign to the site ofoccurrence. There are typically tissues derived 
from three germ layers.Most cases occur in neonates and older infants, 
with equal sex distribution.The tumours are usually cystic, but can be 
solid or multilocular. They are composed of variable admixtures of 
mature skin, skin appendages, fat, glial tissue, smooth muscle, 
cartilage, bone, minor salivary glands, respiratory epithelium and 
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gastrointestinal epithelium. Neural tissues are seen more often in 
sinonasal teratomas than in teratomas of other sites.(104) 
2.2.7.3Immature teratomas 
Are rare in the sinonasal tract, andare composed of variable quantities 
ofimmature tissue elements, mostly neuroepithelial,that are 
interspersed withmature and immature tissues derivedfrom the three 
embryonic germ layers.(104) 
2.2.8.3 Sinonasal yolk sac tumour 
This is a tumour that has the histologicalfeatures of embryonic yolk 
sac, indistinguishablefrom yolk sac tumour (endodermalsinus tumour) 
of the gonads.Only two cases have been reported toarise in the 
sinonasal tract.(104)` 
2.2.8 Secondary tumours  
Metastases to the nasal cavity andparanasal sinuses are rare andmay 
occur in any age group. The most frequenttumour types to metastasize 
to thesesites areKidney 40%, Lung 9%, Breast 8%, Thyroid 8%and 
Prostate 7%. 
Metastases to the sinonasal tract arehaematogenous. They may be 
solitary ormultifocal and ordinarily produce 
symptomsindistinguishable from those of aprimary tumour. These 
include nasalObstruction, headache, facial pain, visualdisturbances, 
exophthalmos, facialswelling, cranial nerve deficits and epistaxis. In 
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some instances, the metastasis may be the first manifestationof an 
otherwise clinically occultcarcinoma, usually renal cell 
carcinoma.(105) 
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Objectives 
 
General objectives  
To study the patterns of polypoidal nasal masses among Sudanese 
patients who were diagnosed at NHL and Soba University Hospital in 
the period from January 2008 to December 2011, with view to 
determine the age, gender and histopathological features of these 
lesions. 
 
 
Specific objectives 
• To determine the proportion of polypoidal nasal masses, both the 
non-neoplastic and the neoplastic in the study population. 
• To study the histopathological patterns of polypoidal nasal masses 
among the studied group. 
• To determine age and sex distribution among the studied group. 
• To sub classify the cases diagnosed as inflammatory polyps using 
Hellquist criteria. 
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METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϳϳ 
 
 
                    2. Methodology 
2.1 Study design: 
This study is a retrospective, descriptive,analytical study. 
2.2 Study period: 
This study was conducted in the period from January 2008 to 
December 2011. 
2.3 Study field: 
This study was carried out at the National Health Laboratory(NHL) 
and Soba University hospital(SUH).   
2.4 Study population: 
All cases of polypoidal nasal masses presenting to the histopathology 
departmentsatNHLand SUHin the period of the study, with adequate 
clinical information and available slides or blocks. 
2.5 Inclusion criteria: 
All cases of polypoidal nasal masses that were diagnosed 
histopathologically,with full records and histopatholgical slides. 
2.6 Exclusion criteria: 
Poorly stained slides only and cases with inadequate information were 
excluded from study. 
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2.7 Data collection: 
Data was collected from the patients request form into a predesigned 
questionnaire (appendix). The histopathological slides were returned 
from the archive and re-examined by an experienced histopathologistto 
confirm the diagnosis. 
2.8 Data analysis and statistics:  
The data was analyzed electronically using computer program SPSS 
version 10. 
 
 
 
 
 
 
 
 
 
 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϳϵ 
 
 
 
 
 
 
CHAPTER THREE  
RESULTS  
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 Figure (1): Gender distribution in the study
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Figure(2) :Distribution of age 
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Figure (3):The diagnosis divided into neoplastic and non neoplastic 
lesions in the study
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Table(1):The correspondence between the provisional clinical 
diagnosis and the histological diagnosis in the overall study(n=192) 
 
 
 
 
 
 
 
 
 
  THE CORRESPONDENCE 
BETWEEN THE PROVISIONAL 
DIAGNOSIS AND 
HISTOPATHOLOGICAL 
DIAGNOSIS 
Total 
 
 
 
Diagnosis 
 YES NO NO 
DIAGNOSIS 
WAS 
MENTIONED 
NON NEOPLASTIC 
CONDITIONS 
Count 80 12 48 140 
percent 57.1% 8.6% 34.3% 100.0% 
BENIGN Count 4 11 14 29 
percent 13.8% 37.9% 48.3% 100.0% 
MALIGNANT Count 1 6 16 23 
percent 4.3% 26.1% 69.6% 100.0% 
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 Figure (5) :Histological subtypes of sinonasal polyps 
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Table (2): The distribution of gender within the sinonasal 
polypi(n=117) 
  GENDER Total 
Histological types  Male Female 
Edematous, 
eosinophilic 
Type I 
Count 23 24 47 
% within SINO 
NASAL POLYPS 
48.9% 51.1% 100.0% 
% within GENDER 53.5% 32.4% 40.2% 
Fibro-
inflammatory 
Type II 
Count 7 10 17 
% within SINO 
NASAL POLYPS 
41.2% 58.8% 100.0% 
% within GENDER 16.3% 13.5% 14.5% 
Polyp with 
seromucinous 
gland 
hyperplasia 
TypeIII 
Count 12 39 51 
% within SINO 
NASAL POLYPS 
23.5% 76.5% 100.0% 
% within GENDER 27.9% 52.7% 43.6% 
Polyp with 
atypical 
stroma 
Type IV 
Count 1 0 1 
% within SINO 
NASAL POLYPS 
100.0% 0.0% 100.0% 
% within GENDER 2.3% 0.0% 0.9% 
Angiomatous 
polyp 
Count 0 1 1 
% within SINO 
NASAL POLYPS 
.0% 100.0% 100.0% 
% within GENDER .0% 1.4% .9% 
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Table (3):The distribution of age within the sinonasal polypi (n=117) 
A: Angiomatous polyp 
 
   TypeI Type 
II 
Type 
III 
Type 
IV 
A  
Total 
age < 10 
YRS 
Count 3 0 1 0 0 4 
Percent 6.4% .0% 2.0% 0.0% 0.0% 3.4% 
10-
20 
Count 7 1 6 0 1 15 
Percent 14.9% 5.9% 11.8% 0.0% 100.0
% 
12.8% 
21-
30 
Count 17 4 15 0 0 36 
Percent 36.2% 23.5% 29.4% 0.0% 0.0% 30.8% 
31-
40 
Count 11 5 13 1 0 30 
Percent 23.4% 29.4% 25.5% 100.0
% 
0.0% 25.6% 
41-
50 
Count 3 4 9 0 0 16 
Percent 6.4% 23.5% 17.6% 0.0% 0.0% 13.7% 
51-
60 
Count 2 3 6 0 0 11 
Percent 4.3% 17.6% 11.8% 0.0% 0.0% 9.4% 
61-
70 
Count 3 0 1 0 0 4 
Percent 6.4% 0.0% 2.0% 0.0% 0.0% 3.4% 
71-
80 
Count 1 0 0 0 0 1 
Percent 2.1% .0% .0% .0% .0% .9% 
                 
Total 
Count 47 17 51 1 1 117 
Percent 40.2% 14.5% 43.6% 0.9% 0.9% 100.0
% 
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Table(4):The correspondence between the provisional clinical 
diagnosis and the histological diagnosis among sinonasal polypi 
(n=117) 
 
  
HISTOLOGICAL 
TYPES 
  
YES 
 
NO 
NO  
DIAGNOSIS 
WAS 
MENTIONED 
 
 
Total 
 OEDEMATOUS 
(ALLERGIC) 
Count 30 1 16 47 
percent 63 2.1 34 100.0 
FIBRO-
INFLAMMATORY 
Count 13 0 4 17 
percent 76.5 0.0 23.5 100.0 
POLYPS WITH 
SEROMUCINOUS 
GLAND 
HYPERPLASIA 
Count 34 1 16 51 
percent 66.7 2.0 31.4 100.0 
POLYPS WITH 
ATYPICAL 
STROMA 
Count 1 0 0 1 
percent 100.0 0.0 0.0 100.0 
ANGIOMATOUS 
POLYPS 
Count 1 0 0 1 
percent 100.0 0.0 0.0 100.0 
                       Total Count 79 2 36 117 
percent 67.5 1.7 30.8 100.0 
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Figure (8): Benign tumors versus age cross tabulation
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Table(5) : Correspondence  between the provisional clinical 
 Diagnosis and the histological diagnosis among benign tumors(n=29) 
  
DIAGNOSIS 
  
YES 
 
NO 
NO  
DIAGNOSIS 
WAS 
MENTIONE
D 
 
 
Total 
 Schneiderian 
papilloma 
Count 1 6 6 13 
percent 7.7 46.2 46.2 100.0 
Hemangioma Count 1 1 1 3 
percent 33.3 33.3 33.3 100.0 
Pyogenic 
granuloma 
Count 2 4 5 11 
percent 18.2 36.4 45.5 100 
Fibroma Count 0 0 1 1 
percent 0.0 0.0 100.0 100.0 
Paraganglioma Count 0 0 1 1 
percent 0.0 0.0 100.0 100.0 
Total Count 4 11 14 29 
percent 13.8 37.9 48.3 100.0 
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Figure (9): Frequency of malignant tumors 
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Table:(6) Malignant tumors versus gender cross tabulation(n=23) 
  GENDER  
Total DIAGNOSIS  MALE FEMALE 
SQUAMOUS CELL 
CARCINOMA 
Count 6 2 8 
Percent 75.0% 25.0% 100.0% 
VERRUCOUS 
CARCINOMA 
Count 0 1 1 
Percent .0% 100.0% 100.0% 
OLFACTORY 
NEUROBLASTOMA 
Count 3 1 4 
Percent 75.0% 25.0% 100.0% 
MUCOSAL 
MALIGNANT 
MELANOMA 
Count 1 1 2 
percent 50.0% 50.0% 100.0% 
ADENOID CYSTIC 
CARCINOMA 
Count 2 4 6 
Percent 33.3% 66.7% 100.0% 
FIBROSARCOMA Count 0 1 1 
Percent 0.0% 100.0% 100.0% 
OSTEOSARCOMA Count 1 0 1 
percent 100.0% 0.0% 100.0% 
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 Figure (10) :The distribution of malignant tumors among various age 
groups(n=23)
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Table (7): Correspondence between the provisional clinical diagnosis 
and the histological diagnosis among malignant tumors(n=23) 
 
DIAGNOSIS 
 YES NO NO 
DIAGNOSIS 
WAS 
MENTIONED 
 
Total 
SQUAMOUS CELL 
CARCINOMA 
Count 0 0 8 8 
Percent 0.0% 0.0% 100.0% 100.0% 
VERRUCOUS 
CARCINOMA 
Count 0 0 1 1 
Percent 0.0% 0.0% 100.0% 100.0% 
OLFACTORY 
NEUROBLASTOMA 
Count 0 0 4 4 
Percent 0.0% 0.0% 100.0% 100.0% 
MUCOSAL 
MALIGNANT 
MELANOMA 
Count 1 1 0 2 
Percent 50.0
% 
50.0% .0% 100.0% 
ADENOID CYSTIC 
CARCINOMA 
Count 0 5 1 6 
Percent 0.0% 83.3% 16.7% 100.0% 
FIBROSARCOMA Count 0 0 1 1 
Percent 0.0% 0.0% 100.0% 100.0% 
OSTEOSARCOMA Count 0 0 1 1 
Percent 0.0% 0.0% 100.0% 100.0% 
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Image (2) Squamous cell carcinoma x
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Image(3):Adenoid cystic carcinoma x20(H&E) 
 
Image(4): Nasal glioma x4(H&E) 
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Image(5) Edematous polyp showing goblet cell hyperplasiax40(H&E) 
Image (6): Type III polyp X40(PAS) 
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Image (7): Type III polyp X40(H&E) 
 
Image (8):  Fibroinflammatory polyp(Type II polyp) x20(H&E) 
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Image (9): Type II polyp showing squamous metaplasia x20(H&E) 
 
Image (10): Polyp with stromal atypia(type IV polyp) x20 (H&E) 
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Image (11):Hemangioma ,cavernous type x20(H&E) 
 
Image (12): Malignant melanoma x40(HMB45) 
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Image (13):Fibrosarcoma x40(H&E) 
 
Image (14): Neuroblastoma x20(H&E) 
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Image (15): Verrcous squamous cell carcinoma x20(H&E) 
 
Image (16):Pyogenic granuloma x4(H&E) 
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Image (17): Fibroma showing positive Maison trichrome x20 
 
Image (18): Fungal hyphae forming a fungal ball x100(H&E) 
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 4.1 Discussion 
This study is a retrospective descriptive one, addressed to the 
histopatholgical patterns of nasal masses among Sudanese patients. It 
was carried out in the period from January 2008 to December 20011 
and includes theanalysis of 192 cases.  
 This study encountered many difficulties and limitation due to the 
quality of the registered data on which the study was based, in 
particular the undetailed clinical history regarding the operative 
findings, and the provisional diagnosis. 
The ages at initial histological diagnosis, ranged from 5 years to 79 
years (mean 41.6 years; SD=17.5; median 37.0 years). The most 
common  age group ranged between the 2nd and 4th decades  (48.4%) 
mean age was 39.8years .Children less than 10 year were 5 (2.6%)and 
elderly patients more than 70 years were 6 patients (3.1%). Figure (2) 
Non-neoplastic masses were common in the age group 21 to 30 years. 
Benign tumors were common in the age range of 21 to 40years, while 
malignant ones were more common after the sixth decade of life. 
Regarding sex distribution we found that nasal lesions occur 
predominantly in females 108 (56.2%) and 84 (43.8%) were males, 
with F: M of 1.3:1 for all the lesions. Figure (1)  
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A study from Nigeria  by Bakari  et al (106) showed results close to 
our study with a F: M  of 1.2:1.while the study by Zafar et al  from 
India (105), revealed  an opposite ratio  showing  male preponderance  
M:F of 1.7 :1 . 
Discrepancy between the pre-operative clinical diagnosis and final 
histopathological diagnosis was found in 29 (15.1 %) of the cases, 12 
(41.4%) cases belong to the non-neoplastic category, 11(37.9%) were 
benign and the malignant cases were 6(20.7%). While in 78(40.6%) no 
provisional diagnosis was mentioned. Table (1) 
Regarding the diagnosis of nasal masses, the study cases were divided 
into neoplastic and non-neoplastic lesion; it was found that the 
majority were non neoplastic( 72.9%,) while the neoplastic were 
27.1%, the benign conditions constituted 15.7% and the malignant 
12%. Figure (3).This shows resemblance to a similar study done in 
India by Dasgupta et al (107) ,in which nasal polyploid masses were 
non-neoplastic in 71.4% , and neoplastic in 28.6%  of cases. In the 
study done by Zafar et al (105) the results were slightly different than 
ours in that the non-neoplastic conditions constituted 60% of his cases. 
The non-neoplastic lesions 
 In our study the non-neoplastic lesions in a decreasing order of 
frequency were sinonasal polyps117 (83.6%), Aspergilloma9 (6.4%), 
nonspecific chronic inflammatory reaction8 (5.7%), granulomatous 
reaction 5(3.6%) and nasal heterotopia (glioma) 1(0.7%). Figure (4) 
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 In the study done by Zimmer et al (108) histopathological 
examination revealed that 62.4% of the lesions were polyps. 
Rhinoscleroma and rhinosporodiosis were the other two non-neoplastic 
lesions confirmed by histopathological investigation.In our study we 
did not encounter these two latter cases similarly no case of 
rhinosceroma was reported by Nigerian (106) or Nepali (109) authors, 
perhaps because these cases are known to be endemic in India. 
In the current study nasal tuberculosis was not encountered, but Zafar  
observed six cases of tuberculosis(105),but according to 
Waldman(110)and Nayar et al (111) sino-nasal tuberculosis is a rare 
entity. This difference might be due to higher prevalence of 
tuberculosis in certain parts of the world. 
 
Sinonasal polypi 
Sinonasal polyp was the most frequent diagnosis encountered in our 
study. There were 117 cases constituting 83.6% of the non-neoplastic 
conditions and 60.9% of all cases. Figure (4) 
In 67.5% of the cases the provisional clinical diagnosis matched with 
the histopathological diagnosis, discrepancy was noted in 1.7% of 
cases ,while in 30.8% no clinical diagnosis was mentioned. This high 
correspondence might be attributable to the distinct gross morphology 
of the polyp. In spite of this careful histological examination of polyps 
is a mandatory.Table (4) 
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In a study done by Khorshed et al in Banglades (116) the aim was to 
established clinical and histopathological diagnostic correlation. 
Analysis of 69 cases was done. Result showed that clinically 
diagnosed 69 patients of nasal polyp among which 59 cases were 
inflammatory polyp histopathologically, 10 cases (14.49%) differed 
histopathologically from the clinical diagnosis. Among the ten cases, 
four were benign neoplasm, four were malignant neoplasm and two 
were rhinosporidiosis. 
Our polyp cases showed predilection for females, 74(63.2%) of cases 
were females, while 43(36.8%) were males, with a F: M of 1.7:1. 
Table (2).The Nigerian study (105) showed higher preponderance 
among the females than males. In contrast to the Brazilian study done 
by Luciano et al (114) that showed a predominance of males with 56 
cases, while females were 33 cases. Also the study done by 
Jareoncharsri et al (115) showed male predilection with M: F of 1.5:1. 
This may probably be related to hormonal differences. 
The patients affected by sinnonasal ploypi aged between 7 and 73 
years. The age group most commonly affected are those in the 3rd to 
the 5th decade of life, since 66(56.4%) of cases were between 21 to 40 
years, with a mean of 37.7 years. Involvement of children is rare;    
only 4 cases were reported in children less than 10 years. Similar rarity 
was noted in the geriatric group, only 5patients older than 60 years 
showed involvement by sinonasal polypi. Table (3) 
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 In the study done by Zafar et al (105)the age range was wide, the 
youngest patient was a 9-year-old and the oldest was a 58-year-old 
male, but peak was seen in 2nd  and 3rd  decade of life.  
 Our findings made it possible to group the polyps into histological 
patterns similar to those described by Hellquist.  In our study a distinct 
entity described by some authors the angiomatous polyp was also 
described.  
In the current study, we found that more than one of the histological 
patterns that we found may be present in any single polyp. This finding 
made it difficult, in some cases, to adequately characterize the sample. 
We therefore classified such polyps according to their most relevant 
features. 
Our study showed that type III predominated; representing 51(43.6%) 
cases of the total sample .Type I was the second most frequent; these 
composed 47 ( 40.2% )of cases . Seventeen (14.5%) cases were type 
two, and 1(0.9%) was type IV. Figure (5) 
The histopathologic study done by Jareoncharsri  et al(115) in 2002 
showed that 17 specimens (11.7%) were Type I, 118              
specimens (81.4%) were Type II, 9 specimens (6.2%) were Type III, 
and 1 specimen (0.7%) was Type IV, with  type II being the 
predominant one 81%. 
 In a Brazilian study done in 2008(114), 89 polyp samples were 
analyzed and classified .Edematous polyps predominated constituting 
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seventy three percent of the total sample. The fibroinflammatory 
pattern was the second most frequent forming 18% of cases. Polyps 
with hyperplasia of seromucinous glands were less prevalent; these 
were found in 6 cases, 6.7% of the total. Polyps with stromal atypia 
were the rarest type, there were 2 such cases, 2.3% of the sample. 
  Histological classification of nasal polyps according to different 
studies in the literature 
 
 
STUDY 
 
HISTOLOGICAL 
CLASSIFICATION 
Kakoi and 
Hiraide 
1987 
Davidsson 
and 
Hellquist 
1993 
Serra  
et al  
 
2001 
Couto 
 et al  
 
2006 
Our study 
Edematous 
 (type I) 
105(60%) 82(86.3%) 00 65(73%) 47(40.2%) 
Fibro-
inflammatory 
(typeII) 
23(13%) 7(7.3%) 14(82.4%) 16(18%) 17(14.5%) 
With hyperplasia 
of seromucinous  
Glands (type III) 
47(27%) 5(5.3%) 1(5.8%) 6(6.7%) 51(43.6%) 
With stromal 
atypia(typeIV) 
00 1(1.1%) 00 2(2.3%) 1(0.9%) 
Total 175 95 17 89 117 
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There is a difference between the different studies. The pathogenetic 
mechanism underlying this difference is still not known. Is this 
difference due to racial or genetic factors, or geographic differences? 
The answers to these questions are to be studied further.  
 
The benign tumors 
In the current study the benign tumors outnumbered the malignant 
ones; we reported 29 cases constituting 15.1% of the sample 
population.  Figure (3) 
 In the study done by Aminu Bakari et al (105)59 benign cases 
constituting 77%were reported. This is in contrast to  the findings of 
Panchal et al(118) who analyzed120 sinonasal tumors  and revealed  
sixty-nine were neoplastic in nature, 20 benign and 49 malignant. 
The benign tumors showed predilection for males 18(62.2%),   
whereas 11(37.9%) of the cases were females, with a M:F of 1.6:1. In 
contrast to Chavan et al (119), in the study done by him in India he 
analyzed 147 cases 59.5% were females while the males constituted 
40.7%. Figure (7) 
 Panchal et al (118) noted that most patients with benign tumors were 
in the fourth and fifth decades. In our study the result was slightly 
different in that , the most commonly affected age group are those 
between 21 to 50 years , 19(65.5%) of the cases belonged to this age 
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group.  Chavan et al (119) showed a result that is close to ours, most of 
his patients were in 3rd and 4th decade.  Figure (8) 
 
The discrepancy between the provisional clinical diagnosis and the 
histological diagnosis was observed in 11(37.9%) of cases, while in 
14(48%)of cases no clinical diagnosis was mentioned. Matching 
between the two was noted only in 4cases. Table (5)  
 In our study, the benign tumors encountered in a decreasing order of 
frequency were Schneiderian papillomas 13(44.8%), pyogenic 
granuloma11 (37.9%), capillary haemangioma 3 (10.3%),           
fibroma 1(3.4%), and paraganglioma 1(3.4%). Figure (8) 
 
Hemangioma and pyogenic granuloma 
In the study done by Califano et al (120) in USA, hemangioma was the 
most common encountered benign tumor constituting 47.3%;  in our 
study it constituted 48.3% of the benign tumors and 15.1% of the study 
sample. 
The predominant variant was pyogenic granuloma (11 cases), 2cases 
were of the capillary variant, and one case showed cavernous variant 
but in association with malignant melanoma. 
Hemangioma showed predilection for females (8cases), while the 
remainder 6 cases where reported in males, making a F: M of 1.3:1. 
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Sixty four percent of the patients were in the age range of 10 to 40 
years with a mean of 22.7 years. 
 
Schneiderian papillomas  
Many studies have been devoted to inverted papillomas.(121,122,123) 
This is because these tumors are often multi-centric, with a marked 
tendency for aggressive behavior, recurrence after surgical excision , 
and transformation to an epithelial malignancy , most commonly 
squamous cell carcinoma. Therefore, it would be of utmost importance 
to make an accurate histological diagnosis which would permit optimal 
management of patients. 
In our study we encountered 13 cases constituting 44,8% of the benign 
tumors and 6.8% of all the study population. 
In the Nigerian study the result was higher as Bakari et al (105) 
reported inverted papilloma in 11 (14.5%) cases in his study 
population. 
 In the study done in India by A. Lathi et al (124) inverted papilloma 
formed 36.8% of all benign neoplastic masses, which was marginally 
lower from our findings. 
The inverted variant was the only one encountered in our study, the 
other two morphological forms are exophytic papilloma and cylindric 
papilloma were not reported by us. No evidence of malignant changes 
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was seen in our cases .This is in contrast to the study done in 2005 by 
Panchal  et al (118) in which he reported 20 cases four of them were 
associated with squamous cell carcinoma. Similarly Califano et al(120) 
in USA showed an association of inverted papilloma with squamous 
cell carcinoma  in 6 (21.4%) of the 28 cases studied by him. 
The inverted papiloma showed a male predilection 11 of 13 cases was 
reported in males, with a M: F of 5.5:1. 
Regarding age distribution, no cases were reported in children less 
than 10 years; the peak was seen in the range between the 4th and 6th 
decades with 7 cases (53.8%). 
The discrepancy between the provisional clinical diagnosis and the 
histopathological diagnosis was seen in 46.2% of the inverted 
papillomas, and in 46.2% no clinical diagnosis was given, while in 
only one case matching was reported. 
Malignant tumors 
In the current study we reported 23 cases of malignant tumors 
constituting 12% of the study population. That was close to the result 
concluded by A. Lathi et al (124) in India. In his study he reported 
Therteen cases (11.6%). In the Nigerian study the results were far 
away from our findings in that Aminu Bakari et al (105) reported only 
two(2.6%) malignant cases. 
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In our study malignant tumors showed predilection for males 13 cases 
constituting 56.5%whereas 10(43.4%) of the cases were females, with 
a M:F of 1.3:1.Table (6)  
 In the study done by Fasunla AJ, et al in Nigeria (125) the results 
were 56(68.29%) males and 26 (31.71%) females with a M:Fof 2.1:1.  
In Zyl ka et al study (126) there was 48 male, and 39 female patients 
with a M:F of 1.2:1. 
Regarding  the age distribution 19(82.6%) of the malignant tumors 
were in patients older than fifty years.Figure(10).  Whereas In Zyl ka  
et al study  (126), 59.8% of all group was in the age above 60 years. 
The discrepancy between the provisional clinical diagnosis and the 
histological diagnosis was observed in 6 (26.0%) of cases, while in 16  
of cases no clinical diagnosis was mentioned. Matching  between the 
two was noted only in one case. Table (7)  
In our study,the malignant tumors encountered in a decreasing order of 
frequency were squamous cell carcinoma 8(4.2%),adenoid cystic 
carcinoma 6(3.1%),olfactory neurobastoma 4 ( 2.1%),   mucosal 
malignant melanoma 2 (1%), fibrosarcoma 1(0.5%), and  
osteosarcoma 1(0.5%) . One case of verrucous carcinoma  was 
reported in a 72 years old female .We did not report any case of 
adenocarcinoma, or lymphoma.Figure(9)  
Panchal et al(118) showed that squamous cell carcinoma was the 
commonest among malignant tumors (53%). The second most frequent 
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malignant tumor was adenoid cystic carcinoma with eight cases. Other 
rare types included the variants of squamous carcinoma, 
adenocarcinomas of the non-enteric type, mucoepidermoid carcinoma 
and undifferentiated carcinomas were mentioned by him. 
 Bakari et al (105)reported one case of adenocarcinoma, and Fasunla et 
al (125) reported Squamous cell carcinoma  (92%) , and malignant 
lymphoma (57%) as the malignant entities in his study. 
 
Squamous cell carcinoma   
In the current study we encountered 8 cases of squamous cell 
carcinoma, constituting 0.4% of our study population and 34% of the 
malignant tumors.Five of them were moderately differentiated while 
the rest were poorly differentiated .There was male predilection since 
six cases were reported in males with a M:F of 3:1.The majority of 
cases (75%) were in patients older than 50 years .No cases were 
reported in children less than 10 years. In all cases no provisional 
clinical diagnosis was mentioned. Table (7)  
Lathi et al(124) in his study reported 12 (92%) cases of squamous cell 
carcinoma, whereas in the study done in Denmark(127), by Thorup et 
al the analysis of 242 malignant tumors  showed that squamous cell 
carcinoma constituted 55% of them. 
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Adenoid cystic carcinoma 
We reported 6 cases of adenoid cystic carcinoma, constituting 0.3% of 
our study population, and 26% of the malignant tumors. There was 
female predilection since 4 cases were reported in females, the F:M 
was 2:1. All the patients were older than 50 years. The discrepancy 
between the provisional clinical diagnosis and the histological 
diagnosis was observed in 5 (83%) of cases, while in one case no 
clinical diagnosis was mentioned.  
In the study done by by Thorup et al (127) adenoid cystic carcinoma 
constituted 0.5% of his cases. 
In the study done by Lupinetti et al(128) the analysis of 105 cases with 
adenoid cystic carcinoma showed a female predilection,58 were 
females whereas 47 were males . 
 
 
 
 
 
 
 
 
 
. 
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4.2 Conclusion 
 
       The pattern of distribution of nasal masses in Sudanese 
patientsshare many pathological and epidemiological features with 
other developing countries .These include: 
· Higher female to male ratio. 
· The non-neoplastic conditions outnumbered the neoplastic one. 
· The non-neoplastic conditions tend to affect younger patients 
while the malignant tumors are uncommon before the sixth 
decade. 
· Sinonasal  polyp is the most common diagnosis 
· Squamous cell carcinoma is the commonest among malignant 
tumors while hemangioma is the commonest amongthe benign 
ones. 
 
Regarding the histological subtypes of sinonasal polyps,there is a 
difference between the different studies. The pathogenetic mechanism 
underlying this difference is still not known.  
Discrepancy between the pre-operative clinical diagnosis and final 
histopathological diagnosis was found in a considerable number of 
cases.  
In about three quarters of the cases no provisional clinical diagnosis 
was mentioned. 
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4.3 Recommendations  
 
· Further studies about the the pathogenic mechanisms underlying 
the differences in the histological subtypes of the inflammatory 
polyp. 
 
· All nasal masses should be excised with care and sent for 
histopathology including the sinonasal polypi. 
 
 
· It is important to emphasize that the clinical information 
regarding the size and duration of the nasal mass should be 
determined by surgeon, with full detailed personal and past 
medical history. 
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Polypoidal Masses of the Nasal Cavity Histopathological Spectrum 
Questionnaire 
Case number lab number 
1-Gender:         1.1 – Male                                   1.2 – female 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϭϯϴ 
 
2-Age                2.1- Less than 10 years                2.2- Between 10 to 20 years 
                        2.3- Between 21 to 30 years.       2.4- Between 31 to 40 years. 
                        2.5- Between 41 to 50 years.       2.6- Between 51 to 60 years. 
                        2.7- Between 61 to 70 years.       2.8- Between 71 to 80 years. 
                        2.9- More than 80 years.  
3-The correspondence between the provisional diagnosis and the 
histopathological diagnosis: 
3.1- yes.         3.2- No.                       3.3- No provisional diagnosis was mentioned. 
4-Diagnosis: 
4.1-Non neoplastic conditions:  
 4.1.1-  Fungus ball (Aspergilloma)              4.1.2-  Granulomatous reaction 
 4.1.3-  Nasal mucocele.                                4.1.4- Rhinoscleroma. 
 4.1.5- cyst                                                     4.1.6-Chronic sinusitis 
4.1.7-Nasal heterotopia. 
 4.1.8- Sino nasal polyps:       4.1.8.1-Oedematous,eosinophilic(Allergic) 
 4.1.8.2- Fibro -inflammatory 
4.1.8.3-Polyps with seromucinous gland hyperplasia. 
4.1.8.4-Polyps with atypical strom. 
4.1.8.5-Angiomatous polyps. 
4.2-The neoplastic conditions: 
4.2.1 -Benign: 
4.2.1.1- Schneiderian papilloma 
 
4.2.1.2 -Squamous papilloma. 
 
4.2.1.3 Lobular capillary hemangioma (pyogenic granuloma) 
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 4.2.1.4-Capillary Hemangioma 
4.2.1.5-Fibroma. 
4.2.1.6-Lymphangioma. 
4.2.1.7-Paraganglioma. 
4.2.1.8-Lipoma 
4.2.1.9-Leiomyoma 
 
4.2.2-Malignant: 
4.2.2.1-Squamous cell carcinoma. 
                                                 4.2.2.1.1-well differentiated 
                                                 4.2.2.1.2-moderately differentiated           
                                                 4.2.2.1.3-poorly differentiated 
   4.2.2.2-Verrucous carcinoma. 
4.2.2.3-Olfactory neuroblastoma. 
4.2.2.4-Mucosal malignant melanoma. 
4.2.2.5-Rhabdomyosarcoma. 
4.2.2.6-Chondrosarcoma. 
4.2.2.7-Adenoid cystic carcinoma. 
4.2.2.8-Fibrosarcoma. 
4.2.2.9-Plasmacytoma. 
                                4.2.2.10-Adenocarcinoma 
                                4.2.2.11-Lymphoma 
5-using special stains or immunohistochemical stains:  
 5.1-yes(mention)                                                                   5.2-No 
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